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Dear Ms. Kessner:

ACUTE SCREENING BIOASSAYS - AMENDED BLUEGRASS REPORTS
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Enclosed are amended Bluegrass reports for the following Sample Delivery Groups:

* BG1542-01 thru 09- Report amended July 18, 2006
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Report amended July 19, 2006
* BG1575-01 thru 11 - Report amended July 19, 2006

/. BG1589-01 thru 09- Report amended July 19,2006
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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from May 11 through June 14,
2006.

Following recommendations of an'additional QA review, the statistical analysis for shoot
height and root length presented in the original report (July 12,2006) were recalculated.
Subsequently, this document presents the amended results and serves as the final report

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM E 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0±0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was MNilli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via
subirrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test sample with control soil
alone for the control. For the bluegrass tests, 50 seeds per concentration were used with five
replicate test chambers per concentration and 10 seeds planted per chamber. Following
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germination, test chambers were thinned as needed to a maximum five seedlings per
replicate.

SAMPLE COLLECTION

The soil samples were-collected from April 26 through May 9, 2006. The samples were
stored in the dark at 40C until test solutions were prepared and tested. Chain of Custody for
sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling.
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass Analytical
Date Location test SDG Lab SDG

J11JTO 04/26/2006 100-D-48:2 BG1589-01 F1610

J11JV8 04/30/2006 100-D-49-2 BG1589-02 F1630

J1lJY2 05/01/2006 1607-D2:1 BG1589-03 F1636

J1lJW4 05/0212006 116-F-i BG1589-04 F1645

J11K46 05/02/2006 600-208 BG1589-05 F1648

Ji1K73 05/07/2006 YAKIMA RIDGE II BG1589-06 F1690

J11K67 05/08/2006 600-171 BG1589-07 F1691

J11K55 05/08/2006 600-181 BG1589-08 F1700

J11KC5 05/09/2006 SADDLEMOUNTAIN BG1589-09 F1705
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SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate. 90 g
dry weight of soil was added to each test chamber. The soils were initially hydrated with
Milli-Q equivalent de-ionized water via subirrigation. In addition, a sub sample of the soil
was added to a surrogate chamber and hydrated for pH measurements.

TEST INITIATION

Tests were initiated by the planting of 10 seeds in each test chamber. Seeds were planted 1
times the seeds diameter (approx. 2 mm) and covered gently with soil. A small amount of
hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received moisture.

TEST MONITORING

According to information provided by the seed supplier, germination should take place
between 14 and 28 days. The number of seeds in each test chamber that germinated was
recorded on days 14, 16, 20, and 22. Germination was determined to have occurred on day
20.

Observations of the shoot appearance were recorded 7 days after post germination (day 27
after planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had the smallest seedlings removed until
the number of seedlings was reduced to five.

Soil pH was taken at initiation and termination by placing approximately 30 g of soil into a
specimen cup, adding 100 ml of hydration water, and mixing.

TEST TERMINATION

Tests were terminated 14 days post germination (day 34 after planting). The number of
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. "shoots") from all germinated
plants were combined and placed into tared aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
were then dried in an oven at 60 *C for a minimum of 24 hours. The shoots were then placed
into a dessicator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were also obtained as described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

" 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by 5)

" Average Above Ground Shoot Mass (Wet)
(Calculated as the total wet weight of the shoots divided by the number of

seedlings germinated)

" Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings germinated)

* Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

germinated)

" Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

germinated)

" Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings germinated)

" Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings germinated)

.. Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings germinated)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings germinated)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the result to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.
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RESULTS AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2. The data
represents the average value of the replicate chambers used in each test concentration.

The results for sample JIlfT0 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet), and
average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample JllJV8 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry),'average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample 11 IJY2 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), averagd total mass (shoots + roots, wet), and
average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J11JW4 indicated a statistically significant reduction in average root
length, average root mass (wet), and average root mass (dry) when compared to the
laboratory control.

The results for sample J11 K46 indicated no statistically significant reductionwhen compared
to the laboratory control.

The results for sample J11K73 indicated a statistically significant reduction in average root
length, average root mass (wet), average root mass (dry), and average total mass (shoots +
roots, wet) when compared to the laboratory control.

The results for sample JI 11K67 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average root mass (wet),
and average total mass (shoots + roots, wet) when compared to the laboratory control.

The results for samples JI IK55 indicated a statistically significant reduction in average root
length when compared to the laboratory control.

The results for sample JllKC5 indicated a statistically significant reduction in average root
length when compared to the laboratory control.

-7-



ill
I Itt-a~w2
1 1'~ _____W __W __ "

I fil lw w ,w w

I tll I w us as Es

IMUM

aJi 3333

I9

-8-



CERTIFICATION STATEMENT -

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following ignature:
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Page 1 of 3
Report Date: 19Jul-06 1:07 PM
Test Link: 17-8751-3308/B158901psBCETIS Test Summary

CETIS' vl.1.2revi
-13-

Analyst Approval:

Plant Bioassay - Chronic CH2M Hill

Test No: 02-6257-1800 Test Type: PlantChronic Duration: N/A
StarDate: 11 May-08 Protocol: ASTME1963-02(2002) Species: Poasandbergt
Ending Date: Dil Water.. Source:
Setup Date: 11 May-08 Brine:
Comments: recalculated Height and Length data July 19. 2006

Sample No: 12-8157-6918 Code: 81589-01 Client:
Sample Date: 28Apr-06 03:00 PM Material: Sol Project:
Receive Date: Source: Hanford
Sample Age; 14d Sh Station:

Comments: JI1JT0

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-9301-7385 %Gemnlnation 100 >100 N/A 22.99% Equal Variance tTwo-Sample
09-1193-3949 Average Height (mm) '100 100 N/A 12.658% Equal Variance t Two-Sample
13-7203-7834 Average Length (mm) <100 100 - NA 21.36% Equal Variance tTwo-Sample
10-9036-8337 Average AG Wt (Wet, mg) <100 100 NIA 20.30% Equal Variance t Two-Sample
0-"445-8715 AverageAGWt(Dry.rmg) <100 100 N/A 20.72% Equal Variance tTwo-Sample
08-2540-9244 Average Root WL (Wet, mg '100 100 N/A 40.32% Equal Variance I Two-Sample
02-3883-0849 Average Root WL (Dry, mg) 100 >100 N/A 42.45% Equal Variance t Two-Sample
06-7704-3860 Average Total Wit (We, mg <100- 100 NA 33.46% Equal Variance t Two-Sample
05-5196-0793 AverageTotalWt(Dry, mg) <100 100 N/A 29.67% Equal Variance ItTwo-Sample

000-M2-401-1



CETIS Test Summary Report Date:
TestLink:

CETS"' vl.1.2revi

Page 2of 3
19 Jul-08 1:07 PM

17-8751-3308/B15890psB

-14-
Analyst:_____ Approval:

% Germination Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 . 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%
Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial Soll/S 5 80.3 68.6 88.6 3.4969 7.8192 9.74%
100 5 69.64 58.8 82.2 4.2121 9.4185 13.52%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Afifcial SoWS 5 93.080 79.400 1086 6.3892 14.287 15.35%
100 5 57.52 33.8 75.6 8.575 19.174 33.33%

Average AG Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 . Artificial SoWUS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 18.040 9.7575 25.758 28558 6.3859 35AO%

Average AG Wt (Dry, mg) Summary

Conc-*% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtifIcial SolS 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 3.62629 2.00748 5.41199 0.57623 1.28850 35.53%

Average Root WL (Wet, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artrfcial Soil/S 5 45.37 22.968 67.957 9.4228 21.07 48.44%
100 5 14.223 5.715 21.478 2.8241 6.3148 44A0%

Average Root WL (Dry. mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial Soil/S 5 1.75706 1.08398 2.49600 0.30133 0.67379 38.35%
100 5 1.20970 0.56250 2.00601 0.26474 0.59197 48.94%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiWS 5 77.315 47.47 108.55 12.711 28.424 36.76%
100 5 32.263 15.472 47.236 5.6498 12.633 39.16%

Average Total Wt (Dry. mg) Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 ArzlcfaiSolS 5 7.01092 4,3398 8.95398 0.76793 1.71714 24A9%
100 5 4.83599 2.56998 7.04397 0.81334 1.81868 37.61%

000-092-101-1



CETIS Test Summary Report Date:
Test Unk:

CETIS'" vl.1.2revl

Page 3 of 3
19JL-061:07PM

17-8751-33008B158901psB

-15-
Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial So/S 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 1.00000 1.00000 1.00000 0.80000

Average Height (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 68.6 88.6 82 85.3000 71
100 78 82.2 67.4000 63.8 58.8

Average Length (mm) Detail

Conc-% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolS 90.4000 79.4000 108.6 107.300 79.7
100 75.6 75.2 41.6 61.4000 33.8

Average AG Wt (Wet, mg) Detail

Conc-% . Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artilcial Soil/S 24.5020 23.4600 40.732 38.2600 32.7733
100 23.02 25.7580 15.3820 16.284 9.75748

Average AG Wt (Dry, mg) Detail

Cone- % Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Altificial Sol/S 4.53799 3.75000 6.45798 5.64668 5.67668
100 4.30601 5.41199 3.12800 3.27798 2.00748

Average Root Wt. (Wet, mg) Detail

Cone- % Control Type Rep I Rep2 Rep 3 Rep4 Rep 5
0 Artificial Soil/S 22.968 32.758 67.822 67.9567 35.3433
100 18.7120 21.4780 10.4720 14.7360 5.715

Average Root Wt. (Dry, mg) Detail

Conc-%p ControlType Repi Rep 2 Rep3 Rep 4 Rep 5
0 Artificial Sol/S 121199 1.08398 249600 2.44666 1.54667
100 2.00601 1.63198 0.86401 0.98401 0.56250

Average Total Wt (Wet. mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep4 RepS
0 ArbIlcaLSoIVS 47.47 56.218 108.554 106.217 68.1167
100 41.7320 47.2360 25.8540 31.02 15.4725

Average Total Wt (Dry, mg) Detail

Conc'. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoWS 5.74998 4.83398 8.95398 829333 7.22335
100 6.31201 7.04397 3.99202 4.26199 2.56998

Analyst: -000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page I of 9
19 Jl-0 1:07 PM

08-9301-7385/8158901psB
Plant Bioassay- Chronic CH2M Hill

Endpoint AnalysisType SampieLink ControlLink DateAnalyzed Version
% Germination Comparison 17-8751-3308 17-8751-3308 19Jul-081:07PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Angular(Corrected) 100 >100 1 N/A 22.99%

Group Comparisons

Control vs Conc-% Statistic Critical P Value MSD Declsion(0.05)
Arlnfcial Soil/Sedi 100 -1.1138 1.85955 0.8512 0.22114 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 0.0462m7 0.046278 1 1.24 0.29769 Non-Significant Effect
Error 0.2984103 0.037301 8
Total 0.344688 0.0835790 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances
Distibution Shapiro-Wilk W 0.82019 0.02548 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artifidal Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
19 Ju-08 1:07 PM

09.1193-3949/8158901ps

Plant Bloassay -Chronic CH2M Hill

Endpoint . Analysis Type Sariple Unk Control Link Date Analyzed Version
Average Height (mm) Comparison 17-8751-3308 17-8751-3308 19Jul-061:07PM CETISv1..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed <100 100 N/A 12.68%

Group Comparisons

[Control vs Conc-% Statistic Critical P-Value MSO Declslon(0.05)
Artificial Sol/Sedi 100 1.94723' 1.85955 0.0437 10.18 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between . 284.089 284.089 1 3.79 0.08737 Non-Significant Effect
Error 599.392 74.924 8
Total 883.480988 359.01302 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Rato F 1.45090 23.15450 0.72715 Equal Variances
Distribullon Shapiro-WilkW 0.96153 0.80320 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 80.3 68.6 88.6 7.8192
100 5 69.64 58.8 82.2 9.4185
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 19 Jul-08 1:07 PM
Analysis: 13.7203-7834/Bl5801psB

Plant Bioassay - Chronic CH2M 14111

Endpoint Analysis Type Sample Link Control Link bate Analyzed Version
Average Length (mm) Comparison 17-8751-3308 17-87514308 19 Jul-08 1:07 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C;> T Untransformed <1 00 100 N/A 21.36%

Group Comparisons

Control vs Conc-% Statistic Critical . P-Value MSD Declsion(.05)
Artificial So/Sed 100 3.32537 1.85955 0.0052 19.8852 Significant Effect

ANOVATable

Source sum of Sq'uares Mean Square " OF F Statistic P-Value Decision(0.05)
Between 3161.284 3161.284 1 11.08 0.01046 Significant Effect
Error 2287.036 285.8795 8
Total 5448.32007 3447.1637 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(.01)
Variances Variance Rado F 1.80127 23.15450 0.58264 Equal Variances
Distribution Shapiro-Wilk W 0.08329 0.14231 Normal Disibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soil/S 5 93.080 79A 108.6 14.287
100 5 57.52 33.8 75.8 19.174
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Comparisons: Page 4 of 9
Report Date: 19Jul- 1:7 PM
Analysis: 10-9035337/0158901ps8CETIS Analysis Detail

[Plant Bloassay . Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG Wt (Wet, mg) Comparison 17-8751-3308 17-8751-3308 19 Jul-06 1:07 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance I Two-Sample C > T Untransformed C1OC 100 N/A 2.30%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Artificial Soll/Sedi 100 3.07758 1.85955 0.0078 8A0185 Slgnl fcant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 483,3844 483.3844 1 9A7 0.01517 Signalfcant Effect
Error 408.2865 51.03581 a
Total 891.670868 534.42021 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 1.50303 23.15450 0.70260 Equal Variances

DistrIbution Shapiro-WIk W 0.89945 0.21609 Normal Distribution

Data Suinmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial Soil/S 5 31.945 23.460 40.732 7.8289
100 5 18.040 9.7575 25.758 6.3859
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CETIS Analysis Detail
Comparisons: Page Sof 9
Report Date: 19 Ju-6 1:07 PM
Analysis: 06-6445-5715158901p3s

I Plant Bioassay - Chronic CI12M Hill

Endpoint Analysis Type Sample lInk Control Unk Date Analyzed Version
Average AG Wt (Dry, mg) Compadson 17-8751-3308 17-751-3308 19 Jul-05 1:07 PM CETISv1.1.2

Method Alt If Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed 1DUO 100 N/A 26.72%

Group Comparisons

Control vs . Cone-% Statistic Clitical P-Value MSD Docision(0.05)
Artificial Soi/SedI 100 2.15624 1.85955 0.0315 1.40363 Signicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 6.622503 6.622503 1 4.65 0.06316 Non-Significani Effect
Error 11.39509 1.424386 a
Total 13.0175881 8.0468885 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vaiue Declsion(0.01)

Variances Variance Ratio F 129685 23.15450 0.75391 Equal Variances
Distribution Shapiro-Wilk W 0.9037 0.79009 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 5.25357 3.75000 8A5798 1.09021
100 5 3.62629 2.00748 5.41199 1.28850
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CETIS Analysis Detail
Comparisons: - Page 6 of 0
Report Date: 19 Jul-N 1:07 PM
Analysis: 08-2540-9244/Sl58901ps

Plant Bioassay - Chronic . CH2M Hill

Endpoint' Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Root W (Wet, mg) Comparison 17-8751-3308 174751-3308 19 Jul-06 1:07 PM CETiSvI.1.2

Method Alt H Data Transform Zta X EL- LOEL ' Toxic Uniti ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed <100 100 N/A 40.32%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Docislon(O.05)
Artificil.i Soll/Sedi 100 &.16642 1.85955 0.0066 =8.913 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P.Value Decision(O.05)
Between 2425.337 2425.337 1 10.03 0.01327 Significant Effect
Error 1935.202 241.9002 8
Total 4360.53908 2667.2374 9

ANOVA Assumptions
Attribute Test StatistIc Critical P.Value Decison(0.01)

Variances Variance Ratio F 11.13251 2115450 0.03852 Equal Variances
Distribulon Shapiro-Wilk W 0.94733 0.63707 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 45.37 22.968 67.957- 21.07
100 5 14.223 5.715 21.478 6.3148
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 Jul-06 1:07 PM
Analysis: 02-3883-0849/D5lDOlpsB

Plant Bloassay - Chronic CH2M

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Root WL (Dry, mg) Comparison 174751-3308 17-8751-3308 18 Jul-O 1:07 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unfts ChV PMSD
Equal Variance I Two-Sample C > T Untransformed 100 >100 N/A 42.45%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoiliSedi 100 1.36482 1.85955 0.1048 0.74587 Non-SIgnificant Effect

ANOVA Table

Source . Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.7489985 0.748999 1 1.86 0.20952 Non-S Igniricant Effect
Error 3.217695 0.402212 8
Total 3.96609376 1.1512104 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.O1)

Variances Variance RaUo F 129552 23.15450 0.80796 Equal Variances
istribution Shapiro-Wilk W 0.85491 0.06643 Normal Disrtbutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial SoIl/S 5 1.75706 1.08398 2A9600 0.87379
100 5 1.20970 0.56250 2.00601 0.59197
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Comparisons: Page 8 of 9
Report Date: 19 Jul-08 1:07 PM
Analysis: 06-7704-3860B158901psBCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Ink Control lUink Date Analyzed Version
AverageTotalWt (Wet. mi) Comparison 17-8751-3308 17-8751-3308 19Jul-061:07PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C>T Untransformed <100 100 NA 33A6%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Aruiflal SoiWSed 100 323874 1.85955 0.0060 25.8671 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 5074.242 5074.242 - 1 1049 0.01190 Signllicant Effect
Error 3869.993 483.7491 8
Total 8944.23511 5557.9913 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.06207 23.15450 0.14532 Equal Variances
Distributon Shapiro-Wilk W 0.95523 0.73036 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artillcial SoI/S 5 77.315 47.47 108.55 28A24
100 5 32.283 15472 47236 12.633
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19 Jul-08 07 PM

Analysis: 08-5196-0793/8158901psB

Plant Bioassay . Chronic CH2M Hilr

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 17-8751-3308 17-8751-3305 19Jul-08 1:07 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransfoned <10 100 WA 29.67%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decdslon(0.05)
Artifcial Sol'Sedi 100 1.94438 1.85955 0.0439 2.08005 Signicant Effect

ANCOVA Table

Source . Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between .11.82582 11.82582 1 3.78 0.08775 Non-SignificantEffect
Error 25.02462 3.128078 8
Total 36.8504486 14.953903 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dscision(O.01)
Variances Variance Ratio F 1.12177 23.15450 0.91401' Equal Variances
Distdbutlon Shapiro-WilkW 0.92125 0.36748 NormalDistribution

Data Summaiy Original Data Transformed Data

Cone-I Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714
100 5 4.83599 2.56998 7.04397 1.81868
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CETIS Test Summary
Page 1 of 3

Report Date: 19Jul-06 1:10 PM

Test Link: 10-2605-368 5/8158902psB

CET-S" vI.1.2revI
-26-

Analyst: Approval:

Plant Bloassay. Chronic CH2M Hill

Test No: 08-1019-1955 TestType: PlantChronlc Duration: N/A
Start Date: 11 May-06 Protocol: ASTME1963-02(2002) Species: Po asandbergl
Ending Date: DII Water: Source:
Setup Date: 11 May-06 Brine:

Comments: recalculated Height and Length data July 19, 2006

Sample No: 01-2020-4009 Code: 81589-02 Client:
Sample Date: 30 Apr-06 02:20 PM Material: SOl. Project
Receive Date: Source: Hanforid
Sample Age: 10d 9h Station:

Comments: J11JVB

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-7646-4911 % Germination 100 > 100 NA 34.11% Wilcoxon Rank Sum Two-Sample
04-8716-7852 Average Height (mm) '100 100 NA 8.88% Equal Variance I Two-Sample
09-1715-2217 Average Length (Mnm) <100 100 N/A 14.97% Equal Variance I Two-Sample
09-1688-2850 Average AG Wt (Wet, mg) <100 100 N/A 21.75% Equal Variance t Two-Sample
05-7539-7382 AverageAGWt(Dry,g) <100 100 N/A 22A0% Equal Variance ITwo-Sample
094207-2083 Average Root Wt. (Wet% mg < 100 100 N/A 38.85% Equal Variance t Two-Sample
01-6077-2769 Average Root WI (Dry, mg) <100 100 N/A 32.74% Equal Variance t Two-Sample
16-2675-7737 Average Total Wt (Wet, mg '100 100 NA 31.03% Equal Variance t Two-Sample
04-1777-4908 Average Total Wt (Dry, mg) <100 100 N/A 23.91% Equal Variance t Two-Sample

000-092-101-1



CETIS Test Summary

CETIS' vl.1.2revl

Report Date:
Test Linkt

Page 2 of 3
19 Jui-O 1:10 PM

10-2605-36858158902pSB

-27-
Analyst: ir Approval:

% Germination Summary
Conc-%. ControlType Reps Mean Minimum Maximum SE SD CV

0 Artifidal So!lS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%

100 5 0.88000 0.40000 1.00000 0.12000 0.26833 30.49%

Average Height (mm) Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificial Soil/S 5 80.3 68.6 88.6 3.4969 7.8192 9.74%

100 5 72.080 67.2 76 1.5781 3.5287 4.90%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificial SoiLS 5 93.080 79.400 108.8 6.3892 14287 15.35%

100 5 62.2 54.400 76 3.9161 8.7567 14.08%

Average AG Wit (Wet, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV

0 Artifcial SoilIS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%

100 5 18.146 15.738 22.338 1.3048 2.9177 16.08%

Average AG Wt (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificlal So1/S 5 5.25387 3.75000 8.45798 0.48755 1.09021 20.75%

100 5 3.29420 2.57400 4.43201 0.40354 0.90234 27.39%

Average Root Wt. (Wet, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV

0 Artifcial Sol/S 5 45.37 22.968 67.957 9.4228 21.07 46.44%

100 5- 14.692 12.134 18.440 1.0279 2.2984 15.64%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificial Soil/S 5 1.75708 1.08398 2.49600 0.30133 0.67379 . 38.35%

100 5 0.78581 0.64199 0.99402 0.07017 0.15091 19.97%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificial SoVS 5 77.315 47.47 108.55 12.711 28.424 38.76%
100 5 32.838 28.05 40.778 2.213 4.9483 15.07%

Average Total Wt (Dry. mg) Summary

Cord-%. Control Type Reps Mean Minimum Maximum SE SD CV

0 Artificial Sol/S 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%

100 5 4.08001 3.21599 5.42603 0.47229 1.05606 25.88%

000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 19 Jul-08 1:10 PM
Test Unt 10-205.36858158902psB

CETIS"' vt.1.2revi
-28-

Analyst: Approvat

% Germination Deta"l

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArifIcal SoWS 1.00000 1.00000 1.00000 0.60000 0.60000
100 . 1.00000 1.00000 1.00000 0.40000 1.00000

Average Height (mm) Detail

Conc-% Control Type Rep l Rep 2 Rep 3 Rep 4 Rep 5
0 Artilclal Soi/S 68.a 88.6 82 85.3000 77
100 73.4000 67.2 69.8000 74 76

Average Length (mm) Detail

Conc.% . Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arifcial SOil/S 80.4000 79.4000 108.5 107.300 79.7
100 78 64 54.4000 55 61.6

Average AG Wt (Wet, mg) Detal

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArfifIcial SoIl'S 24.5020 23.4600 40.732 38.2600 32.7733
100 20.044 15.9160 15.7380 16.6949 22.3380

Average AG Wt (Dry. mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiliciat SOilS 4.53799 3.75000 6.45798 5.84668 5.67668
100 4.11599 2.66401 2.57400 2.68500 4.43201

Average Root Wt. (Wet, mg) Detail

Con-%/ Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artical Sol/S 22.968 32.758 67.822 67.567 35.3433
100 14.0860 12.134 14.414 14.3850 18.4400

Average Root W. (Dry, mg) Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 Artilial Soil/S 1.21199 1.08398 259600 2.44668 1.54667
100 0.90601 0.73198 0.64199 0.65503 0.99402

Average Total Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoilS 47.47 56.218 108.554 108.217 68.1167
100 34.1300 28.05 30.1520 31.08 40.7780

Average Total Wt (Dry, mg) Detail

Conc-% Control Typo Rep I Rep 2 Rep 3 Rep 4 Rip 5
0 Arilidal Soi/S 5.74998 4.8338 8.95398 8.29333 7.22335
100 5.02200 3.39600 3.21599 3.34003 5.42603

000-092-101-1



Comparisons: Page 1 of 9
Report Date: 19 Jul-081:10 PM
Analysis: . 057646.491118158g02ps8CETIS Analysis Detail

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

% Germination Comparison 10-2605-3685 10-2605-3685 19 Jul-06 1:10PM CETISV1.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD

Wilcoxor Rank SumTwo-Sarnple C; >T Rank 100 >100 1 N/A 34.11%

Group Comparisons

Control vs Conc-%. Statistic Critical P-Value Ties Decision(0.05)
Artificial Soit/SedI 100 . 29 0.5794 .3 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 0.0066486 0.006649 1 0.09 0.77388 Non-Significant Effect
Error 0.6021195 0.075265 8
Total 0.60876805 0.0819135 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)

Variances Variance Ratio F 1.37951 23.15450 0.76279 Equal Variances

Distribution Shapiro-WilkW 0.71919 0.00151 . Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArlincWil Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 246475

100 5 0.88000 0.40000 1.00000 0.26833 5.80000 1.00000 7.00000 2.68328
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CETIS Analysis Detail
Comparisons: Page 2 of 9'
Report Date: 19Ju-B 1:10PM
Analysis: 04-8718-7852/815602ps3

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Comparson 10-2605-3685 10-2605-3685 19 Jul-06 1:10PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T . Untransforned <100 100 N/A 8.88%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Declsion(0.05)
Arlilictal SoIl/SedL 100 2.14260 1.85955 0.0323 7.13408 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 168.921 168.921 1 4.59 0.06451 Non-Signifcant Effect
Error 294.3681 36.79601 8
Total 463.289063 205.717 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 4.91005 23.15450 0.15240 Equal Variances
Distibution Shapiro-Wilk W 0.95915 . 0.77614 Normal Distibullon

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiL/S 5 80.3 68.6 88.6 7.8192
100 5 72.080 67.2 76 - 3.5287
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 19Jul-01:10PM
Analysis: 09-1715-2217/8158902ps8

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Lenglh (mm) Comparison 10-2605-3685 10-2605-3685 19 Jui-06 1:10PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVaianceITwo-Sample C>T Unansformed <100 100 N/A 14.97% .

Group Comparisons

Control vs Cone-%/ Statistic Critical P-Value MSO Decision(O.05)
Artificial SoilSedi 100 4.12073 1.85955 0.0017 13.9351 Significant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Decislon(.05)
Between 2383.938 2383.936 1 1&.98 0.00334 Significant Effect
Error 1123.148 140.3935 8
Total 3507.08411 2524.3295 9

ANOVA Assumptions
Attribute Test Statistic critical P-Value Declsion(0.01)
Variances VaranceRatioF 2.66180 23.15450 0.36600 Equal Variances
Distributon Shapiro-Wilk W 0.89192 0.17819 Normal Distbution

Data Summary Original Data Transformed Data

Cone-%, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Afidal SoWi/S 5 93.080 79.4 108.6 14.287
100 5 62.2 54.4 76 8.7567
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Analyst: Approval:000-092-101-1



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 19Jul-06 1:10 PM
Analysis: 09.1688.2850/B18902psB

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type SampleLink ControllInk DateAnalyzed Version
Average AG Wt (Wet, mg) ComparIson 10-2605-3685 10-2605-3685 19 Jul-06 1:10PM CETISvI.1.2

Method . Alt H Data Trdnsfomn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 NA 21.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclsIon(0.05)
Artificial Soil/Sedi 100 3.69314 1.85955 0.0031 6.94812 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 476.0495 476.0495 1 13.64 0.00610 Significant Effect
Error 279.2219 . 34.90274 8
Total 755.271423 510.95224 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 7.19983 23.15450 0.08198 EqualVarlances
Distrution Shapiro-Wik W 0.96891 0.88053 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artfidal Soil/S 5 31.945 23.460 40.732 7.8289
100 5 18.146 15.738 22.338 2.9177
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 19JuS-"d 1:10 PM
Analysis:- 05-7539-7382/3158902psB

Plant Bloassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG Wt (Dry, mg) Compason 10-2605-3685 10-2605-3685 19 Ju-061:10 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 22.40%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoWSbdI 100 3.09636 1.85955 0.0074 1.1769 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 9.600707 9.600707 1 9.59 0.01475 Significant Effect
Error 8.011088 1.001386 B
Total 17.6117935 10.602093 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(O.01)
Vaianoes Variance Ratio F 1.45973 23.15450 0.72291 Equal Variances
DIstribution Shapiro-WilkW 0.90056 0.22224 Normal Disbibulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021
100 5 3.29420 2.57400 4.43201 0.90234
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Analyst: ApprovaL000-092-101-1



CETIS Analysis Detail
Comparisons: Page 6of 9
Report Date: 19 Jul-08 1:10 PM
Analysis: 09.0207-20B3/B158902psB

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WL (Wet mg) Comparison 10-2605-3685 10-2605-3685 19Jul.061:1OPM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VauiancetTwo-Sample C>T Untransformed <100 100 WA 38.85%

Group Comparisons

Control vs Conc-% Statistic . Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sedi 100 3.23658 1.85955 0.0060 17.6257 Significant Effect

ANOVATable

Source Sum of Squares MeanrSquar DIF F Statistic P-Value Decision(0.05)
Between 2352.818 . 2352.818 1 10.48 0.01194 Significant Effect
Error 1796.826 224.6033 8
Total 4149.6438 2577.4209 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(O.01)
Variances Variance Ratio F 84.03751 23.15450 0.00082 Unequal Variances
Distibution Shaplro-Wilk W 0.91693 0.33205 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-%0 ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Ajificial Soil/S 5 45.37 22.968. 67.957 21.07
100 5 14.692 12.134 18.440 2.2984
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 7 of 9
19JuL06 1:10 PM

01-6077-27M9/B158902psS

Plant Bioassay - Chronic CH2M Hill

Endpoint AnalysisType SampleLink ControlLink DateAnalyzed Version
Average Root WL (Dry, mg) Comparison 10-2605-3685 10-2605-3685 l9Jul-081:I0PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VadancetTwo-Sample C>T Untransformed <100 100 NIA 32.74%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD DecIsIon(0.05)
ArlficIal Soll/Sed) 100 3.13925 1.85955 0.0069 0.57533 Significant Effect -

ANOVA Table
Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 2.358332 2.358332 1 9.85 0.01382 . Significant Effect
Error 1.914449 0.239306 8
Total 4.27278078 2.5976380 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value. Declsion(0.01)
Variances VaranceRatioF 18.43950 23.15450 0.01533 Equal Variances
Distuibution Shapiro-Wilk W 0.94001 0.55310 Normal Distribution'

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soil/S 5 1.75706 1.08398 2.49600 0.67379
100 5 . 0.78581 0.64199 0.99402 0.15691
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CETIS Analysis Detail
Comparisonst
Report Date:
Analysis:

Page 8 of 9
19 Jul-06 1:10 PM

16-2875-773715 8902ps

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Wet,mg) Comparison 10-2605-3885 10-2605-3685 19Jul-061.10PM CETISVI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untranstonned <100 100 N/A 31.03%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sed 100 3.44714 1.85955 0.0044 23.993 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decision(O.05)
Between 4945.523 4945.523 1 11.88 0.00873 SignifIcant Effect
Error 3329.542 416.1927 8
Total 8275.06445 5361.7156 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 32.99450 23.15450 0.00509 Unequal Variances
Distibution Shapiro-Wilk W 0.94020 0.55522 Norma Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilclal SoiiS 5 77.315 47.47 108.55 28.424
100 5 32.838 28.05 40.778 4.9483
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Comparisons: Page 9 of 9
Report Date: 19Jul06 1:10PM
Analysisz 04-1777-4908B58902psB

PlantBloassay-Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 10-2605-3685 10-2605-3685 191J0-01:10PM CETISv1.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTw-aMple C>T Untransformed <100 100 NIA 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dhcision(0.05)
Artificial Soil/Sed 100 3.25103 1.85955 0.0058 1.67645 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05Y
Between 21.47569 . 21.4759 1 10.57 0.01168 Significant Effect
Error 18.2553 . 2.031912 8
Total 37.7309875 23.507601 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.64381 23.15450 0.36922 Equal Variances
Distribution Shapiro-Wilk W 0.94718 0.63530 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlicial Soi/S 5 7.01092 4.83398 8.95398 1.71714
100 5 4.08001 3.21599 5.42603 1.05606
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Analyst: ' Appmvat

CETIS Analysis Detail
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CETIS Test Summary

CETIS" v.1.2revl

Report Date:
Test Link:

Page 1 of 3
194Ju-08 1:13 PM

11-6712-699418158903psB

-39-
Analyst: Approvat

Plant Bloassay- Chronic CH2M Hill

Test No: 04-3852-3822 Test Type: Plant Chronic Duration: WA
Start Date: 11 May-06 Protocol: ASTM E1963-02(2002) Species: Poa sandbergli
Ending Date: Dil Water Source:
Setup Date: 11 May-08 Brine:

Comments: recalculated Height and Length data July 19, 2008

Sample No: 03-4747-8128 Code: 81589-03 Client:
Sample Date: 01 May-06 05:00 PM Material:. Soil Project:
Receive Date: Source: Hanford
Sample Age: 9d 7h Station:

Comments: J11JY2

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method

09-5816-7499 % Germination 100 >100 NA 30.95% Wilcoxon Rank Sum Two-Sample
03-0219-0774 Average Height (mm) '100 100 N/A 11.88% Equal Vadiance t Two-Sample
14-2305-2428 Average Length (mm) . < 100 100 N/A 17.84% Equal Variance t Two-Sample
05-370-5197 Average AG Wt (Wet mg) <100 100 NA 26.40% Equal Variance tTwo-Sample
07-2220-4632 Average AG Wt (Dry, mg) <100 100 N/A 19.34% Equal Variance tTwo-Sample
07-8090-7123 Average Root WL (Wet, mg <100 100 N/A 38.6/0 Equal Variance t TwoSample

17-4229-8003 Average Root Wt (Dry, mg) 100 >100 N/A 34.06% Equal Variance tTw-Sample

07-6478-7791 Average Total Wt (Wet, mg <100 100 NA 31.55% Equal Variance I Two-Sample

04-6985-8492 Average Total Wt (Dry, mg) <100 100 N/A 22.37% Equal Vadance t Two-Sample

000-092-101-1



CETIS Test Summary
Page 2of 3

Report Date: 19 Jul08 1:13 PM
Test Unk: 11-6712-6994J8158903ps

CETIS" vI.1.2revl
-40-

Analyst Approva

% Germination Summary

Conc-% Control Type . Reps Mean Minimum Maximum SE SD CV
0 Arlificial SojS 5 0.84000 0.60000 1.00000 0.09798 0.21909 2S.08%
100 5 0.84000 0.60000 -1.00000 . 0.09798 0.21909 26.08%
Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilUS 5 80.3 68.8 88.6 3.4989 7.8192 9.74%
100 5 65.700 54 . 76.400 3.7513 8.3881 12.77%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arficial SoWS 5 93.080 79.400 108.6 6.3892 14.287 15.35%
100 5 60.740 40.3 76.800 8.2416 13.957 22.98%

Average AG Wit (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Aulificial SolUS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 16.072 10.538 27.020 2.8835 6.4478 40.12%
Average AG WI (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 . ArtiNcial SoIVS 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 2.86573 2.15999 3.55400 024702 0.55235 1927%

Average Root WL (Wet mg) Summary

Cone-% Controlf Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 45.37 22.968 67.957 9.4226 21.07 46.44%
100 5 13.583 12.456 15.502 0.5750 1.2858 9.47%

Average Root W. (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificdal SoiWS 5 1.75708 1.08398 2.49600 0.30133 0.67379 38.35%
lob 5 1.25839 0.84202 1.49402 0.11295 0.25257 20.07%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolS 5 77.315 47.47 108.55 12.711 28.424 36.76%
100 5 29.856 22994 41.292 3.2377 7.2398 24.41%

Average Total Wt (Dry. mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%
100 5 4.12413 3.00200 5.04802 0.34844 0.77913 18.89%

OO0-M92-101-1



Page 3 of 3
Report Date: 19 Jul-06 1:13 PM
Test Unic 1I.612499i158903ps8CETIS Test Summary

CETIST v1.1.2revi
-41-

Approval:

% Germination Detail

Cono-%l Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiflicial Soll/S 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 1.00000 0.60000 1.00000 0.60000

Average Height (mm) Detail

Conc-%. Control Type Rep I Rep 2 Rep3 Rep 4 Rep5
0 Artficial SoiLS 68.6 88.6 82 85.3000 77
100 65 76.4000 70.3000 62.8 54

Average Length (mm) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 tArficia SoiyS 90.4000 -79.4000 108.6' 107.300 79.7
100 78.8000 70 60 56.6 40.3

Average AG Wt (Wet, mg) Detail

Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 24.5020 23.4600 40.732 38.2600 32.7733
100 16.2600 27.0200 13.4867 10.538 13.0567

Average AG Wt (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 4.53799 3.75000 6.45798 5.84668 5.67668
100 3.21799 3.55400 2.51335 2.15999 2.88334

Average Root W. (Wet, mg) Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiyS 22.968 32.758 67.822 67.9567 35.3433
100 15.5020 14.2720 13.0568 12.4560 12.63

Average Root Wt. (Dry. mg) Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificialSoiIIS 1.21199 1.08398 2.49600 2.44668 1.54667
100 1.39600 1.49402 1.33663 0.84202 1.22331

Average Total WI (Wet. mig) Detail

Conc-%l ControlType Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 47.47 58.218 108.554 106.217 68.1167
100 31.7620 41.2920 26.5433 22.994 25.6866

Average Total Wt (Dry, mg) Detail

Conc-% ControlType Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 5.74998 4.83398 8.95398 8.29333 7.22335
100 4.61399 5.04802 3.84998 3.00200 4.10665

Analyst: Z000.092-101-1



Comparisons: Page l of 9
Report Date: 19Jul-08 1:13 PM
Analysis: 09-6816-7499/l15903psBCETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Germination Comparison 11-6712-6994 11-6712-6994 19 Jul-06 1:13 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Wilcoxon Rank Sun Two-Sample C> T Rank 100 >100 1 NIA 30.95%

Group Comparisons

Control vs Cone-%l Statistic Critical P-Value Ties Decision(0.05)
Artficial SoilSedi 100 27.5 0.5000 5 Non-Significant Effect

ANOVA Table

Source Surn of Squares Mean Sqiare OF F Statistic P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error 0.5060879 0.063261 a
Total 0.5060879 0.063261 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(O.01) .

Variances Variance Ratio F 1.00000 23.15450 1.00000 Equal Variances
Distribution Shapiro-Wilk W 0.64049 0.00017 Non-riormal Distrbution

Data Summary Original Data Transformed Data

Conc-%l Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoUS 5 0.84000 0.60000 1.00000 021909 5.50000 2.50000 7.50000 273861

100 5 0.84000 0.60000 1.00000 021909 5.50000 2.50000 7.50000 2.73861
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Comparisons: Page 2 of 9
Report Date: 19 Jul-06 1:13 PM
Anatysis: 03-0219-077418158903psBCETIS Analysis Detail

Plant Bloassay. Chronic CH2M Hill

Endpoint . Analysis Type Sample Uink Control Link Date Analyzed Version
Average Height (mm) Comparison 11-6712.6994 11-6712-6994 19Ju1-061:13PM CETISvI.1.2

Method At H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD

Equal Varance ITwo-Sample C>T Untransformed. 4100 100 NIA 11.8%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Mrificial SoiVSedi 100 2.84692 1.85955 0.0108 9.53642 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 532.9 532.9 1 8.10 0.02158 Significant Effect
Error 526.0001 65.75002 8
Total 1058.90009 598.64998 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Raio F 1.15080 23.15450 0.89500 Equal Variances

Distribution Shapiro-Wilk W 0.93923 0.54443 Normal Disbibutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 80.3 68.8 88.6 7.8192
100 5 65.700 54 78.4 8.3881
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Comparisons: Page 3 of 9
Report Date: 19 Jul-06 1:13 PM
Analysis: 14-2305-2426/8158903ps8CETIS Analysis Detail

CETIS"M v1.1.2revi
-44-

Approval:Analyst: -S000-092-101-1

Plant Bloassay-Chronic 
CH2M Hill

Endpoint AnalysisType Sampleunk Controlink DateAnalyzed Version
Average Length (mm) Comparlson 11-6712-6994 11-6712-6994 19Jul-061:13PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL ToxictUnits ChV PMSD

Equal Variance I Two-Sample C> T Untransformed <100 1oo NIA 17.84%

Group Comparisons

Control . vs Cone-%/ Statistic Critical P-Valu* MISD Declsion(O.05) . .

Arificial SoilSedi 100 &.62073 1.85955 0.0034 1&.6093 Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(0.05)
Between 2614.689 2614.689 1 13.11 0.00678 Significant Effect
Error 1595.58 199.4475 8
Total 4210.26917 2814.1365 9

ANOVAAssumptlons
Attribute Test Statistic Critical P-Value Doclsion(O.01)

Variances Variance Ratio F 1.04784 23.15450 0.96496 Equal Variances

Distribution Shapiro-Wilk W 0.91387 0.30863 Normal Disrtbution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilIS 5 93.080 79.4 10t6 14.287
100 5 60.740 40.3 76A 1&957
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Comparisons: Page 4 of 9
Report Date: 19 Jul-06 1:13 PM
Analysis: 05-8370-5197/81 58903psBCETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample&Lnk ControlLink DateAnalyzed Version

Average AGWt (Wel,mg) Compadson 11-6712-6994 11-6712-6994 19Ju-081:13PM CETISvI.1.2

Method All H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD

Equal Variance t Two-Sample C>T Untflnsformed <100 100 N/A 26.40%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artificial SoIl/SedI 100 3.49955 1.85955 0.0040 8.4345 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 629.895 629.895 1 12.25 0.00808 Significant Effect
Error 411.4655 51.43319 8
Total 1041.36050 681.32821 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 1.47430 23.15450 0.71599 Equal Variances

Distributon Shapiro-Wilk W 0.93470 0A9573 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum' Maximum SD
0 Artifcial SOl/S 5 31.945 23.460 40.732 7.8289
100 5 16.072 10.538 27.020 6.4478

Graphics
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Comparisons: Page S of 9
Report Date: 19Jul.05 1:13 PM
Analysis: 07.2220-4321S158903ps8CETIS Analysis Detail

CETIS vl.1.2revl
-46-

Analyst_ _ Approval:000-092-101-1

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average AG Wt (Dry, mg) Comparison 11-6712-6994 11-8712-6994 l9Jul-06 1:13PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO

Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 19.34%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decision(0.05)
Aulilicial SoilISedl 100 4.36938 1.85955 0.0012 1.01636 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1425793 14.25793 1 19.09 0.00238 Significant Effect
Error 5.97456 0.74682 8
Total 20.2324886 15.004749 9

ANOVA Assumptions
Altribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.89569 23.15450 0.21625 Equal Variances

Distribution Shapiro-WilkW 0.96608 0.85233 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum. Maximum SD
0 Artificial Soi/S 5 5.25387 3.75000 6A5798 1.09021
100 5 2.86573 2.15999 3.55400 0.55235
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Comparisons: Page 6 of 9
Report Date: 19 JuI-06 1:13 PM
Analysis: 07-8090-7123tB158903psBCETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint * Analysis Type Sample Link Control Unk Date Analyzed Version

Average Root W. (Wet, mg) Comparison 11-6712-6994 11-6712-6994 19 Jul-06 1:13 PM CETISv1.1.2

Method Alt H Data Transform Zta1 NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed . <100 100 N/A 38.69%

Group Comparisons

Control vs Conc-% Statistic Critical ' P-Value MSD Decision(0.05)

Articial SoltSedI 100 3.36715 1.85955 0.0049 17.5543 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)

Botween 2525.917 2525.917 1 11.34 0.00983 Significant Effect

Error 1782.39 222.7887 8
Total 430822668 27487061 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)

Variances VarianceRatioF 268.52560 23.15450 0.00008 UnequalVariances

Distribution Shapiro-Wik W 0.90428 0.24399 - Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Arlificial Soil/S 5 45.37 22.968 67.957 21.07
100 5 13.583 12A56 15.502 1.2858
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Comparisons: Page 7 of 9
Report Date: 19 Jul-06 1:13 PM
Analysis: 17-4229.80033158903psBCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WL (Dry, mg) Comparison 11-6712-6994 11-6712-6994 19 Jul-06 1:13 PM CETISvt.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 34.06%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.03)
Artficial Soil/Sedl 100 1.5490 1.85955 0.0799 0.59841 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 0.6216678 0.621668 1 2A0 0.15983 Non-Significant Effect
Error 2071142 0.258893 8
Total 2.69280952 0.8805605 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 7.11655 23.15450 0.08360 Equal Variances
Distribution Shapro-Wilk W 0.95079 0.67788 Normal Disbibution

Data Summary Original Data Iansformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial Soll/S 5 1.75706 1.08398 2.49600 0.67379
100 5 1.25839 0.84202 1.49402 0.25257
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Comparisons: Page s of 9
Report Date: 19 Jul-06 1:13 PM
Analysis: 07-647-779118158903psBCETIS Analysis Detail

Plant Bioassay- Chronic CH2M Hill)

Endpoint Analysis Type Sample Uink Control Unk Date Analyzed Version
AverageTotalWt (Wet.mg) Comparison 114712-6994 116712-6994 19Jul-061:13PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV -PMSD

Equal Varlancet Two-Sample C>T Untransformed (100 100 N/A 31.55%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SolISedI 100 3.63334 1.85955 *0.0033 24.3922 Significant Effect

ANOVATabte

Source Sum of Squares Mean Square DF F Statistic P-Value, Declslon(0.05)
Between 5678.559 5678.559 1 13.20 0.00665 Significant Effect
Error 3441.258 430.1572 8
Total 9119.81865 6108.7163 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dscision(O.01)
Variances Variance Raio F 15.41355 23.15450 0.02137 Equal Variances
Distribution Shapro-WIlk W 0.94644 0.62668 Normal Distribution

Data Summary Original Data Transformed Data

Conc% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal SOW/S 5 77.315 47.47 108.55 28.424
100 5 29.656 22.994 41.292 7.2398
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Comparisons: Pages of 9
Report Date: 19 Jul-06 1:13 PM
Analysis: 04-8985-8492/8158903p$BCETIS Analysis Detail

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
Average Total Wt (Dry. mg) Comparison 114712-6994 114712-6994 19 Jul-06 1:13 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed <loo 100 NIA 22.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soi/Sedl 100 3.4233 1.85955 0.0045 1.56812 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 20.83399 20.83399 1 11.72 0.00904 SlgrificantEffect
Error 14.2224 1.7778 8
Total 35.0563898 22.611790 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.85723 23.15450 0.15498 Equal Variances
Distribulion Shaplro-WiLkW 0.98453 0.98479 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 7.01092 4.83398 8.95398 1.71714
100 5 4.12413 3.00200 5.04802 0.77913
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CETIS Test Summary
Report Date:
Test Unk:

CETIS' vl.1.2rev a

Page 1 of 3
19 Jul-06 120 PM

08-7845-1 B22J9158904psB

-52-
Approval:

Plant Bioassay- Chronic CH2M Hill

Test No: 07-4891-1713 TestType: PlantChronic Duration: N/A
Start Date: 11 May-08 Protocol: ASTME1963-02(2002) Species: Poa sandbergUll
Ending Date: DIO Water Source:
Setup Date: 11 May-06 Brin:

Comments: recalculated Height and Length data July 19, 2006

SampleNo: 11-1984-5444 Code: 81589-04 Client:
Sample Date: 02 May-06 02:00 PM MateriaL Sol* Project:
Receive Date: Source: Hanford
Sample Age: Bd 10h Station:

Comments: J1IJW4

Comparison Summary

Analysis Endpoint NOEL LOEL Chv PMSD Method
200020-1372 % Germinallon 100 >100 N/A 23.96% Equal Variance t Two-Sample
12-4539-1478 Average Height (mm) 100 >100 NA 10.34% Equal Variance ItTwo-Sample
13-9817-5542 Average Length (mm) <100 100 NIA 18.16% Equal Variance t Two-Sample
09-6802-16Q4 Average AG Wt (Wet mg) 100 > 100 N/A 25.36% Equal Variance It Two-Sample
09-9100-0647 Average AG Wt (Dry. mg) 100 >100 N/A 21.94% Equal Variance ITwo-Sample
0-8388-0724 Average Root WL (Wet, mg <100 100 N/A 41.70% Equal Variance t Two-Sample
19-3025-2502 Average Root WL (Dry, mg) <100 100 WA 33.37% Equal Variance t Two-Sample
10-5216-2248 AverageTotalWt (Wet,mg 100 >100 NA 34.25% Equal VarlancetTwo.Sample
01-2502-6544 Average Total Wt (Dry. mg) 100 >100 N/A 23.94% Equal Variance tTvo-Sample

Analyst..:Y000-092-101-1



CETIS Test Summary

CETIS" vl.1.2revi

Report Date:
Test Unk:

Page 2 of 3
19 Jul-6 1:20 PM

08-7845-1822S15890 4psB

-53-
Analyst Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE' SD CV
0 Artificial SoWS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.80000 1.00000 0.04899 0.10954 11.91%

Average Height (mm) Summary

Conc-%'. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoBlS 5 80.3 68.5 88.8 3.4969 7.8192 9.74%
100 5 88.580 80.2 94.800 2.7788 6.2131 i.01%

Average Length (mm) Summary

Conc.-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artificial SoiL/S 5 93.080 79A00 108.6 8.3892 14.287 15.35%
100 5 70.980 48 88 6.4653 14.457 20.37%

Average AG Wt (Wet mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artficial SoilS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 . 5 27.473 21.878 38.375 2.5917 5.7952 21.09%

Average AG Wt (Dry. mg) Summary

CooC-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 4.37230 3.63201 5.75998 0.38264 0.85562 19.57%

Average Root WL (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIVS 5 45.37 22.968 67.957 9.4226 21.07 46.44%
100 5 24.121 15.578 37.283 3.8390 8.5843 35.59%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD .CV

0 ArtfIcial SoIlS 5 1.75706 1.08398 2.49600 0.30133 0.67379 38.35%
100 5 1.10370 0.90801 1.42001 0.09300 0.20796 18.84%

Average Total Wt (Wet, mg) Summary

Cone'% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoUlIS 5 77.315 47.47 108.55 12.711 28.424 36.76%
100 5 51.594 37.456 73.658 6.4147 14.344 27.80%

Average Total Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artficial SoilS 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%
100 5 5.47600 4.54001 7.17999 0.47453 1.06108 . 19.38%

000-092-101-1



CETIS Test Summary Report Date:
Test Link: .

CETIS- v1.1.2rmvl

Page 3 of 3
19 Jul-06 1:20 PM

08-7845-1822/8158904psS

-54-
Approval:

% Germination Detail

Conc-. Control Typo Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artiicial SoI/S 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 0.60000 1.00000 0.80000 1.00000

Average Height (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial SouS 68.6 88.6 82 85.3000 77
100 80.2 94.8000 85.4000 94.5 88
Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial SoIl/S 90.4000 79.4000 108.6 107.300 79.7
100 71 74.5 73.4000 88 48

Average AG Wt (Wet, mg) Detail

Conc-% ConrtolType Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Atifdal SoilS 24.5020 23.4800 40.732 38.2600 32.7733
100 23.0060 29.31 26.796 36.375 21.8780
Average AG Wt (Dry, mg) Detail

Cone-% ControlTypo Repi Rep 2 Rep3 Rep 4 Rep S
0 Artificial SoIl/S 4.53799 3.75000 8.45798 5.64668 5.67668
100 3.76401 4.55750 4.14800 5.75998 3.63201

Average Root Wt. (Wet, mg) Detail

Conc-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficIal SoD/S 22.968 32.758 67.822 67.9567 35.3433
100 17.3280 25.3550 25.062 37.2825 15.5780

Average Root Wt. (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep 5
0 ArtindalSoiWS 1.21199 1.08398 2.49600 .2.44666 1.54667
100 0.97400 1.20251 1.01399 1.42001 0.90=01

Average Total Wt (Wet, mg) Detail

Cono-% Control Typo Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoL/S 47.47 56.218 108.554 108.217 68.1187
100 40.3340 54.6850 51.858 73.8575 37.4560

Average Total Wt (Dry, mg) Detail

ConO-% ControlType Repi Rep2 Rep3 Rep4 Rep5
0 Artificial SoIlS 5.74998 4.83398 8.95398 8.29333 7.22335
100 4.73801 5.76001 5.16199 7.17999 4.54001

Analyst: '9000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 19 Jul08 1:20 PM
Analysis: - 20-0020-1372/B15O4psB

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Germination Comparison 08-7845-1822 08-7845-1822 19 Jul-06 1:19 PM CETISv.1.2

Method Alt H Data Transform Zeta, NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Angular(Corrected) 100 >100 1 N/A 23.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MS0 Decislon(0.05)
Artficial SoLSed 100 -0.6979 1.85955 0.7475 0.23562 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value DeclsIon(0.05)
Between 0.0195491 0.019549 1 0A9 0.50502 Non-Significant Effect
Error 0.3210934 0.040137 8
Total 0.34064250 0.0596857 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.71853 23.15450 0.23141 Equal Variances
Distribulion Shapiro-Wilk W 0.82202 0.02681 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Moan Minimum Maximum SD
0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.92000 0.80000 1.00000 0.10954 1.25003 1.10715 1.34528 0.13043
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Approval:Analyst000-092-101-1



Comparisons: Page 2 of 9
Report Data: 19 Jul-08 1:20 PM
Analysis: 12-4539-1478/B158 904 ps8CETIS Analysis Detail

[Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

Average Height (mm) Comparison 08-7845-1822 08-7845.1822 19Ji-081:20 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOE. Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 10.34%LGroup Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedl 100 -1.8539 1.85955 0.9496 8.30542 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 171.396 171.395 1 3.44 0.10088 Non-Significant Effect
Error 398.9681 49.87101 8
Total 570.354120 221.26702 9

ANOVA Assumptions

Attribute Test . Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio P 1.58386 23.15450 0.66682 Equal Variances

Distribuion Shapiro-Wlk W 0.93842 0.53555 Normal Distribution

Data Summary - Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minknum Maximum SD
0 Ariticial Soil/S 5 80.3 68.8 88.6 7.8192
100 5 88.580 80.2 94.8 .2131
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Comparisons: Page 3 of 9
Report Date: 19Ju 1: 2PM
Analysis: 13-9817-5542/81 58904ps3CETIS Analysis Detail

Plant Bioassay-Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Unk Date Analyzed Version
Average Length (mm) Comparison 08-7845-1822 08-7845-1822 19Jul-OB 1:20PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varianc t Two-Sample C>T Untransformed <100 100 N/A 18.16%

Group Comparisons

Control vs Conc-%. Statistic Critical P-Value MSD Declsion(0.05)
Altificial Soil/SedI 100 2.43134 1.85955 0.0206 16.9027 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1221.025 1221.025 1 5.91 0.04112 SignificantEffect
Error 1652.435 208.5545 8
Total 2873.46106 1427.5795 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsIon(O.01)

Variances Variance Ratio F 1.02398 23.15450 0.98223 Equal Variances

Distribution Shapiro-WilkW 0.93601 0.50953 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S . 5 93.080 79.4 108.6 14.287
100 5 70.980 48 88 14.457

Graphics
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Comparisons: Page 4 of 9
Report Date: 19 J.-06 1:20 PM
Analysis: 09-6802-1604/i158904ps9CETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint AnalysisType Sample Unk Control Unk DateAnalyzed Version

Average AG Wt (We, Img) Comparison 08-7845-1822 08-7845-1822 19 Jul-06 1:20PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 25.36%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MS0 Declslon(0.05)
Artificial Soil/SedI 100 1.02672 1.85955 0.1673 - 8.10032 Non-SIgnificant Effect

ANOVA Table'

Source Sum of Squares Mean Square OP F Statistic P-Value Decison(0.05)
Between 50.00734 50.00734 1 1.05 0.33459 Non-SIgnificant Effect
Error 379.5063 47.43829 8
Total 429.513653 97.44525 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 1.82504 23.15450 0.57439 Equal Variances

Olstribudion Shapiro-Wilk W 0.92161 0.37060 Normal Dlstribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 31.945 23A60 40.732 7.8289
100 - 5 27.473 21.878 36.375 5.7952
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Analyst Approval:OOM-92-101-1



CETIS Analysis Detail
Comparisons: Page S of 9
Report Date: 19 Jul-06 1:20 PM
Analysis: 09-9100-06471B158904ps

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version -
Average AG Wt (Dry. mg) Compadison 08-7845-1822 08-7845-1822 19 Jul-06 1:20 PM CETiSvI.1.2

[Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
E IualVadancetTwo-Sample C>T Untransformed 100 4100 1 N/A 21.94%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSO Decision(0.05)
Artificial Soll/Sedi 100 1.42239 1.85955 0.0964 1.15251 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1.942901 1.942901 1 2.02 0.19271 Non-Significant Effect
Error 7.682498 0.960312 8
Total 9.62539875 2.9032130 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ralio F .1.62353 23.15450 0.65021 Equal Variances
Distribulfon Shapiro-WikW 0.96452 0.83591 Normal Distribution

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilicial Soil/S 5 5.25387 3.75000 6A5798 1.09021
100 5 4.37230 3.63201 5.75998 0.855M2
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 19 Jul-06 120 PM
Analysis: 08-388-0724/158904psB

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root Wt (Wet, mg) Comparison 08-7845-1822 08-7845-1822 19Jul-061:20PM CETISv.1.2

Method At H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 41.70%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artiicial Son/Sedi 100 2.08838 1.85955 0.0351 18.9202 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1128.746 1128.746 1 4.36 0.07019 Non-SignilcantEffect
Error 2070.457 258.8072 8
Total .3199.20374 1387.5535 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ralio F 6.02419 23.15450 0.11007 Equal Variances
Distribution Shapiro-Wilk W 0.92770 0.42565 Normal Distribution

Data Summary Original Data . Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 45.37 22.968 67.957 21.07
100 5 24.121 15.578 37.283 8.5843
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CETIS Analysis Detail
Comparisons:
Report Date-
Analysis:

Page 7 of 9
9Jui-06 1:20 PM

19-30M2502/B5W04psB

jPlant Bioassay - Chronic CH2M liul

Endpoint Analysis Typo Sample link Control Link Date Analyzed Version
Average Root Wt. (Dry. mg) Comparlson 08-7845-1822 08-7845-1822 19Ju1-061:20PM CETISv1.1.2

Method . Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VarlanceITwo-Sample C>T Untransformed <100 100 N/A 33.37%

Group Comparisons

Control vs Conc-%/ Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soil/SedI 100 2.07182 1.85955 0.0360 0.58641 Significant Effect

ANOVA Table

Source - Sum of Squares Mean Square DF F Statistic P-Valuo Decislon(C.05)
Between 1.067179 1.067179 1 4.29 0.07203 Non-Significant Effect
Error 1.988951 0.248619 8
Total 3.05612957 1.3157977 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances Variance Ratio F 10.49787 23.15450 0.04275 Equal Variances
Distribution Shapiro-WILkW 0.93943 0.54668 Nonal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIficial Sol/S 5 1.75708 1.08398 2.49600 0.67379
100 5 1.10370 0.90801 1.42001 0.20798

Graphics

0.0
as

0.6 0.0 ,0.5 00 ,-------------1 --------------

10A

0.1 44

S100 -LO .L5 *1 -QS 0.0 03 2.0 i to
cone-M, RanWts

-61-
Analyst: t3--- Approval:000-M9-101-1 CETISn" vI.1.2revI



CETIS Analysis Detail -
Comparisons:
Report Date:
Analysis:

Page a of 9
19 Jul06 1:20 PM

10-5216-2248/8158904psB

[Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 08-7845-1822 08-7845-1822 19Jul-061:20PM CETISv1.1.2

Method -At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariance t Two-Sample C>T Untransformed 100 >100 1 N/A 3425%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decdsion(0.05)
Artilicial Soil/Sedi 100 1.80647 1.85955 0.0542 26.4768 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mearsquare DF F Statistic P-Value Decision(0.05)
Between 1653.919 1653.919 1 3.26 0.10848 Non-Significant Effect
Error 4054.567 506.8209 8
Total 5708.48657 2160.7403 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.92675 2.15450 0.21374 Equal Variances
Disljbudon Shapiro-Wilk W 0.92955 0.44351 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 ArIllicial SoiLIS 5 77.315 47.47 108.55 28.424
100 5 51.594 37.458 73.658 14.344
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page9 of 9
19 Jul-06 1:20 PM

01-2502-4544B158904PS

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average TotWl WI (Dry. mg) Comparison 08-7845-1822 08-7845-1822 19 Jul-06 1:20 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSO
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 23.94%

Group Comparisons

Control vs Conce/. Statistic Critical P-Value MSD Declsion(0.05)
Artilicial Soil/SedW 100 1.70034 1.85955 0.0637 1.67854 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 5.889957 5.889957 1 2.89 0.12749 Non-Significant Effect
Error 16.29777 2.037222 8
Total 22.1877303 7.9271786 9.

ANOVAAssumpilons-

Attribute Test Statistic Critical P-Value Declslono.01)
Variances Variance Ratio F 2.61887 23.15450 0.37375 Equal Variances
Distrbution Shapiro-WilkW 0.96277 0.81692 Normal Distribution

Data Summary - Original Data Transformed Data

Conc- Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolIS 5 7.01092 4.83398 8.95398 1.71714
100 5 5.47600 4.54001 7.17999 1.06108
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CETIS Test Summary
I Report Data:

Test Link-

Page 1 of 3
19Jul0 1-28 PM

13-4078-7643/8158905ps8

-65-
Analyst: Approval:CETIS" vl.1.2revi

FPlant Bioassay - Chronic CH2M Hill

Test No: 02-8874-0620 Test Type: Plant Chronic Duration: N/A
Start Date: 11 May-08 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: Dil Water Source:
Setup Date: 11 May-06 Brine:
Comments: recalculated Height and Length data July 19, 2006

Sample No: 10-1372-6560 Code: 81589-05 . Client:
Sample Date: 02 May-06 05:37 PM Material: Soil - Project:
Receive Date: Source: Hanford
Sample Age: 8d 6h Station:
Comments: J11K46

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
05-0814-8974 %Gerninatlon 100 >100 NIA 33.67% Equal Variance ITwo-Sample
06-4527-7411 Average Height(mm) 100 >100 NA 12.65% Equal VariancetTwo-Sample
14-4375-6860 Average Length (mm) 100 >100 N/A 22.98% Equal Variance tTwo-Sample
05.7021-4278 Average AG Wt (Wet, mg) 100 >100 N/A 43.35% Equal Vadance t Two-Sample
07-7060-5007 Average AG Wt(Dry. mg) 100 >100 N/A 33.74% Equal Vaiance It Two-Sample
02.00264368 Average Root WL (Wet. mg .100 > 100 N/A 52.69% Equal Variance t Two-Sample
17-4641-8711 Average Root WL (Dry mg) 100 >100 NA 46.91% Equal Variance It Two-Sample
02-4839-9766 AverageTotalWt (Wetkmg 100 - >100 N/A 47.78% Equal VauianceITwo-Sample
03-0024-0421 AverageTotalWl(Dry,mg) 100 >100 N/A 36.25% Equal Variance ITwo-Sample

000-092-101-1



CETIS Test Summary
Report Date:
Test Unk:

CETISw vl.1.2revl

Page 2of 3
19 Jul-08 1:28 PM

13.4078-76433158905psB

-66-
Analyst '-' Approval:

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SollS 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 0.78000 OAOO 1.00000 0.11662 0.26077 34.31%

Average Height (mm) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Atiflcial SolIS 5 80.3 66.8 88. 3.A969 7.8192 9.74%
100 5 77.040 70.300 93 4.1986 9.3884 12.19%

Average Length (mm) Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SoIYS 5 93.080 79.400 108.6 6.3892 14.287 15.35%
100 5 73.840 50 106.5 9.5676 21.394 28.97%

Average AG Wt (Wet, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoiUS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 30.638 19.043 55.855 6.5723 14.696 47.97%

Average AG Wt (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiS 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 4.46254 3.07501 7.58502 0.81932 1.83205 41.05%

Average Root WL (Wet, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArificlalSoit/S 5 45.37 22.968 67.957 9.4226 21.07 46.44%
100 5 35.028 15.647 66.710 8.7443 19.553 55.82%

Average Root Wt. (DMy, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiflicial SoIlS 5 1.75706 1.08398 2.49600 0.30133 0.67379. 36.35%
100 5 1.55307 0.78000 2.66998 0.32506 0.72685 46.80%

Average Total Wt (Wet, mg) Summary
Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIVS 5 77.315 47.47 108.55 12.711 28.424 36.78%
100 5 65.665 ' 34.690 122.57 15.268 34.14 51.99%

Average Total Wt (Dry, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiWS 5 7.0109 4.834 8.954 0.7679 1.7171 24.49%
100 5 6.0156 3.8550 10.255 1.1307 2.5283 42.03%

000.092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 19Jul-08 1:28 PM
Test Link 13-4 078 -7643/1B58905psB

CETISVi vl.1.2revl
-67-

Aalyst Approval:

% Germination Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artilicial SoilS 1.00000 1.00000 1.00000 0.60000 0.60000
100 0.40000 1.00000 0.80000 1.00000 0.60000
Average Height (mm) Detail

Conc-% . Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arfifcial SoJlS 68.6 88.6 82 85.3000 77
100 93 77.2 70.3000 74A000 70.3000

Average Length (mm) Detail

Cone-. Control Type Rep I- Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilVS 90.4000 79.4000 108.6 101.300 79.7
100 106.5 77 50 75A000 60.3

Average AG Wt (Wet mg) Detail

Conc-V. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilUS 24.5020 23.4600 40.732 38.2600 32.7733
100 55.8550 29.73 19.0425 26.7080 21.8466

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolS 4.53799 3.75000 6.45798 5.84608 5.67668
100 7.58502 4.36599 3.07501 4.09001 3.19668

Average Root Wt. (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 22.968 32.758 67.822 67.9557 35.3433
100 68.7100 362120 15.6475 33.6520 22.9200

Average Root W. (Dry, mg) Detail

Con-J% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoUlS 1.21199 1.08398 2.49600 2.44666 1.54667
100 2.66998 1.38000 0.78000 1.80200 1.13334

Average Total Wt (Wet, mg) Detail

Cone-%4 Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiUS 47.47 58.218 108.554 106.217 68.1167
100 122.565 55.942 - 34.6900 60.3600 44.7666

Average Total Wt (Dry. mg) Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifidal SoilS 5.74998 4.83398 8.95398 8.29333 7.22335
100 10.2550 5.748 3.85501 5.89202 4.33

000-092-101-1



Comparisons: Page 1 of 9
Report Date; 19 Jul-06 28 PM
Arfalysis: 05-0814-8974/3158905ps8CETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample lnk Control Unk Date Analyzed Version
% Germination Comparison 13-4078-7643 13-4078.7643 19Jul-0B1:28PM . CETISv.1.2

Method Alt H DataTransform Zela NOEL LOEL ToxicUnits CV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 33.67%

Group Comparisons

Control vs - Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SedI 100 0.51255 1.85955 0.3111 0.3189 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square - DF F Statistic P-Value Dacision(O.05)
Between 0.0193153 0.019315 1 0.26 0.62211 Non-Significant Effect
Error 0.5881857 0.073523 8
Total 0.60750100 0.0928385 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.32444 23.1545D 0.79199 Equal Variances
Distribution Shapiro-Wilk W 0.85463 0.06594 Normal Distribution

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlai Solil/S 5 0.84000 0.60000 1.00000 021909 1.16160 0.88608 1.34528 0.25152
100 5 0.76000 0.40000 1.00000 026077 1.07370 0.68472 1.34528 0.28946
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 19JA1-06 128 PM

Analysis: 084527-74l11/l58905ps .

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Comparison 13-4078-7643 13-4078-7643 19Jul-08 1:28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample -C> T Untransformed 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoJU/Sed 100 0.59662 1.85855 02836 10.1608 Non-Signihfant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Value Decision(0.03)
Between 26.56898 26.56898 1 0.36 0.56726 Non-SIgnificant Effect
Error 597.132 74.64149 8
Total 623.700943 101.21048 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.44166 23.15450 0.73163 Equal Variances
Distribution Shapiro-Wilk W 0.96938 0.08508 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArificialSoi/S 5 80.3 68.5 88.6 7.8192
100 5 77.040 70.3 93 9.3884
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Comparisons: Page 3 of 9
Report Date: 19 JtI-06 128 PM
Analysis: 14-437s5660/S15l905psBCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Average Length (mm) Comparison 13-4078-7643 13-4078-7643 l9Jul-OSZ1:2PM CETISv1.1.2

Method - At H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 22.98%

Group Comparisons

'Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificlail Soll/Sedi 100 1.67235 1.85955 0.0665 21.3937 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 925.444 925.444 - 1 2.80 0.13300 Nor-Significant Effect

Error 2647.2 330.9 8
Total 3572.64423 125K.3441 .9

ANOVA Assumptions

Attribute Test Statistic Crijical P-Value Dectsion(0.O1)

Variances Variance Ratio F 2.24242 23.15450 0.45337 Equal Variances

Distibuton Shapiro-Wilk W 0.95091 0.67922 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial Soll/S 5 93.080 79.4 108.6 14.287
100 5 , 73.840 50 106.5 21.394

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 19 Jul06 1:28 PM
Analysis: 05-7021-4278/3158905ps8

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample LUnk Control Unk Date Analyzed Version
Average AG Wt (Wet mg) Comparison 13-4078-7843 13-4078-7843 19 Jul-06 1:28 PM CETISv1.1.2

Method Alt I DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD

Equal Variance tTwo-Sample C>T Untransfornned 100 >100 1 N/A 43.35%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial SoilISedi 100 0.17579 1.85955 0.4324 13.8476 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 4.283887 4.283887 1 0.03 - 0.86483 Non-Significant Effect
Error 1109.082 138.6352 8
Total. 1113.3555 142.9191 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.O1)
Variances Variance Ratio F 3.52373 23.15450 0.24999 Equal Variances
Distribu5on Shapiro-Wilk W 0.87833 0.12483 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtilicialSoil/S 5 31.945 23A60 40.732 7.8289
100 5 - 30.636 19.043 55.855 14.696
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Approval:Analyst !-000-492-101-1



3

Comparisons: Page 5 of 9
Report Date: 19 Ji-08 1:28 PM
Analysis: 07-7060.5007/8158905ps8CETIS Analysis Detail

CElS" vIi..2revl

PlantBioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG Wt (Dry, mg) Comparison - 13-4078-7643 13-40718-7643 19 Jul-06 1:28 PM CETISv1.1.2

Method Alt H DataTransforn Zeta NOEL LOEL ToxicUnits Chv PMSD

Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 33.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SolI/Sedi 100 0.82999 1.85955 02153 1.77292 Non-Significant Effect

ANOVATabf*

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1.565494 1.565494 1 0.69 0.43061 Non-Significant Effect
Error 18.17988 2.272485 8
Total 19.7453724 3.837979 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value Decilsion(0.01)
Variances Variance Ratio F 2.82397 2.15450 0.33875 Equal Variances
Distibulon Shapro-WkW 0.90494 0.24802 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 50
0 Artificial Soll/S 5 525387 3.75000 SA5798 1.09021
100 5 4.46254 3.07501 7.58502 1.83205
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Comparisons: Pages of 9
Report Date: 19 Jul-08 128 PM
Analysis: 02.0026-038WB158905ps8- CETIS Analysis Detail

Plant Bloassay- Chronlo -CH2M HUI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WL. (Wel, mg) Comparison 13-4078-7643 134078-7643 19 Jul-06 1:28 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NA 52.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
AfiVciaJ SoWSedl 100 0.80447 1.85955 0.2222 23.9042 Non-Signficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 267.3557 267.3557 1 0.65 0.44438 . Non-Significant Effect
Error 3304.95 413.1187 B
Total 3572.30568 580.47446 9

ANOVA Assumptions

Attribute Test Statistic Critical p-Value Decision(O.O1)
Variances Vauiance Ratio F 1.16115 23.15450 0.88838 Equal Variances
Distribuion Shapiro-Wilk W 0.89311 0.18377 Normal Distribution

Data Summary Original Data Transformed Data

Cone-. Control Type Count Mean Minimum Maximun SD Mean Minimum Maximum SD
0 Artfidal SoWS 5 45.37 22.968 67.957 21.07
100 5 35.028 15.647 66.710 19.553

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 Jul.06 128 PM
Analysis: 17-46414711/8158905ps8

Plant Bloassay- Chronic CHZM Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WL (Dry, mg) Comparison 13-4078-7643 13-4078-7643 19Jul-061:28PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untmnsformed 100 >100 1 N/A 46.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Aricial Soil/Seal 100 0.46023 1.85955 0.3288 0.82422 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF P StatIstic P-Value Declsion(0.05)
Between 0.1040327 0.104033 1 0.21 0.65760 Non-Significant Effect
Error 3.929191 0.491149 8
Total 4.03322338 0.5951818 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rato F 1.1389 23.15450 0.88674 Equal Variances
Distribution Shapiro-Wilk W 0.91594 0.32430 Normal Distribution

Data Summary Original Data Transforned Data

Conc-% Control1Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoiiS 5 1.75706 1.08398 2.49600 0.67379
100 5 1.55307 0.78000 2.66998 0.72685
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CETIS Analysis Detail
Comparisons. Pages of 9
Report Date: 19 Jul-06 1:28 PM
Analysis: 024839-976/B158905psB

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Total Wt (Wet. mg) Comparison 13-4078-7643 13-4078-7643 19 Jul-06 1:28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untranstormed 100 >100 1 N/A 47.78%

Group Comparisons

Control vs Conc-/. Statistic Critical P-Value MSD Docision(0.05)
Artificial SoWi/SedI 100 0.58643 1.85955 0.2869 36.9429 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 339.3248 339.3248 1 0.34 0.57376 Non-Significant Effect
Error 7893.626. 986.7033 B
Total 8232.95123 1326.0281 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DecIsIon(0.01)
Vadances VarianceRaloF 1.44264 23.15450 033116 Equal Variances
Distribullon , Shapiro-Wilk W 0.89353 0.18578 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoUS 5 77.315 47.47 108.55 28.424
100 5 65.665 34.69 122.57 34.14

Graphics
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CETIS Analysis Detail
Comparisons: Page gal 9
Report Date: 19Jul-061:28PM
Analysis: 03.0024-042118158905psB

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type SamplelLink Control Unk Date Analyzed Version
Average Total Wt (Dry. mg) Comparison 13.4078-7643 13-4078-7643 19 Jul-6 1:28 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sample C>T Untransformed 100 >100 1 N/A 36.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decison(.05)
Artifcial SolVSedi 100 0.7282 1.85955 0.2436 2.54167 Noa-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docislon(0.05)
Between . 2.476653 2.476653 1 0.53 0.48726 Non-Significant Eftect
Error 37.36414 4.670517 8
Total 39.8407922 7.1471701 9

ANOVAAssumpUons

Attribute Test Statistic Critical P-Vaiun Declsion(0.01)
Variances Variance Raio F 2.16800 23.15450 047203 Equal Variances
Distribution Shapiro-Wilk W 0.91720 0.33418 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Soil/S 5 7.01092 4.83398 8.95398 1.71714
100 5 6.01560 3.85501 10.2550 2.52834
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CETIS Test Summary
Page 1 of 3

Report Date: 19Ju-08 1:35PM
Test Link 01-7024-163318158908psC

CETIs" v1.1.2rev
-78-

Analyst:_ Approval:

Plant Bioassay. Chronic CH2M Hill

Test No: 11-8821-8679 Test Type: Plant Chronic Duration: WA
Start Date: 11 May-08 Protocol: ASTME1963-02(2002) Species: Poa sandbergil
Ending Date: DIO Water Source:
Setup Date: 11 May-08' Brine:

Comments: recalculated Height and Length data July 19,2008

Sample No: 03-9387-5460 Code: B1589-08 Client:-
Sample Date: 07 May-08 02:24 PM Material: . Sol Project:
Receive Date: Source: Hanford
Sample Age: 82h Station:

Comments: JIIK73

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
12-2088-9322 % Germination 100 >100 N/A 27.99% Wilcoxon Rank Sum Two-Sample
10-1013-1328 Average Height (mm) 100 >100 N/A 12.99% Equal Variance tTwo-Sample
01-03696870 Average Length(mm) <100 100 N/A 15.17% Equal VariancetTwo-Sample
03-9918-7100 AverageAGWt (Wet mg) 100 H100 N/A 25.36% Equal VaianceItTwo-Sample
05-1072-5850 AverageAGWt(Dry.mg) 100 >100 N/A 24.57% Equal Variance tTwo-Sample
10-743-9283 Average Root Wt. (WeL mg <10 100 NA 40.81% Equal Variance t Two-Sample
10-8925-6724 Average Root W. (Dry, mg) <100 100 NA 33.51% Equal Variance two-Sample
03-7678-8228 Average Total Wt (Wet, mg <'100 100 NA 33.45% Equal Variance ITwo-Sample
15-2028-1520 Average TotalWt(Dry,mg) 100 >100 N/A 25.49% Equal Variance ItTwo-Sample

O0O42-101-1



CETIS Test Summary
Page 2 of 3

Report Date: 19 Jul-06 1:35 PM
TestLint 01-7024-1633/8158906psC

CETlS'" vl.1.2rev A
-79-

Approval:

% Germination Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Aniclal Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial Sol/S 5 80.3 68.6 88.6 3.969 7.8192 9.74%
100 5 78.480 64 87.800 4.388 9.8137 12.51%

Average Length (mm) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arificial Soil/S 5 93.080 79.400 108.8 6.3892 14.287 15.35%
100 5 69.340 54.3 79 4.108 9.1857 13.25%

Average AG Wt (Wet. mg) Summary

Conc-/. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidail Soil/S 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 23.954 15.710 30.108 2.5937 5.7996 24.21%

Average AG Wt (Dry. mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifdal SoIl/S 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 4.21696 2.53333 5.27400 0.49403 1.10468 26.20%

Average Root WL. (Wet. mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiWS 5 45.37 22.988 67.957 9.4226 21.07 46.44%
100 5 19.503 10.805 28.444 3.2152 7.1894 36.86%

Average Root WL (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum - Maximum SE SD CV
0 Artificial SoilS 5 1.75708 1.08398 2A9600 0.30133 0.67379 38.35%
100 5 1.05709 0.77750 1.25398 0.09714 0.21722 20.55%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolUS 5 77.315 47.47 108.55 12.711 28.424 36.75%
100 5 43.457 29.56? 58.552 5.6472 12.628 29.06%

Average Total Wt (Dry, mg) Summary

Conc.% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arlfidal SoIS 5 7.01092 4.83398 8.95398 0.78793 1.71714 24.49%
100 5 5.27405 3A0332 6.48000 0.57754 1.29142 24.49%

Analyst: 3r--000-092-101-1



Page 3 of 3
Report Date: 19 Jul-06 1:35 PM
Test Lnk- 01-7024-1633 8 158906ps0CETIS Test Summary

CETIS" v1.1.2revl
-80-

Approval:

% Germination Detail
Conc-% Control Type Rep 1 Rep 2 Rep3 Rep 4 Rep5
0 Artificial SolS 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 1.00000 0.60000 0.80000 1.00000

Average Height (mm) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoWS 68.6 88.6 82 85.3000 77
100 87.8000 87 64 74.5 79

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiVS 90.4000 79.4000 108.6 107.300 79.7
100 79 72.6 54.3 68.8000 72

Average AG Wt (Wet. mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolS 24.5020 23.4600 40.732 38.2600 32.7733
100 28.098 30.108 15.7100 20.755 25.1020
Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Artificial SoiLVS 4.53799 3.75000 6.45798 5.84668 5.67668
100 5.27400 4.95798 253333 3.72748 4.59199

Average Root Wt. (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiLVS 22.968 32.758 67.822 67.9567 35.3433
100 23.7340 28.444 13.8587 10.805 20.674

Average Root WL. (Dry, mg) Detail
Conc-. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artiflclal SoIS 1.21199 1.08398 2.49600 2.44668 1.54667
100 1.20601 1.25398 0.87000 0.77750 1.17798

Average Total Wt (Wet, mg) Detail
Con0-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artficial SoIl/S 47.47 56218 108.554 108.217 68.1167
100 51.8300 58.552 29.5667 31.5$ 45.7760

Average TOtal Wt (Dry, mg) Detail
Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 5.74998 4.83398 8.95398 8.29333 7.22335
100 8.48000 5.21196 3.40332 4.50491 5.76997

Analyst: I-ODO-092-10 1-1



Comparisons: - Page 1 of 9
Report Date: 19 Jul08 1:35 PM
Analysis: 12-2088-9322/B1 58906psCCETIS Analysis Detail

PlantBioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

% Germination Comparison 01-7024-1633 01-7024-1633 19 Jul-06 1:35 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD

WiloxonRankSumTwo-Sample C>T Rank 100 >100 i NIA. 27.99%

Group Comparisons

Control vs Cone.-% Statistic Critical i-Value Ties Decision(0.05)
Artificial SoilISed 100 28.5 0.5000 3 - Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0048873 0.004887 1 0.09 0.76896 Non-Significant Effect
Error 0.4233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)

Variances Variance Rato F 1.48569 23.15450 0.71064 Equal Variances

Distribution Shapiro-Wilk W 0.76085 0.00484 Non-normal Disibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiLS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418
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Comparisons: Page 2 of 9
Report Date: 19Jul-061:35PM

.Analysis: 10-1013-1326M158906psCCETIS Analysis Detail
PlantBioassay-Chronic CH2M Hill

Endpoint Analysis Type . Sample Link Control Unk Date Analyzed Version

Average Height (mm) Comparison 01-7024-1633 01-7024-1633 - 19 Jul-06 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance It Two-Sample C >T Untransformed 1100 >100 I NMA 12.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artjficial Soil/Sedi 100 0.32789 1.85955 0.3757 10.435 Non-Significant Effect

ANOVA Table

Source . Sum of Squares Mean Square DF F Statistlc P-Value Decision(0.05)
Between 8.463994 8.463994 1 0.11 0.75141 Non-SIgnificant Effect
Error 629.7921 78.72401 8
Total 638.258108 87.188008 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.57520 23.15450 0.67053 Equal Variances

Distuibution Shapiro-Wik W 0.91507 0.31767 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtificIal Soe/S 5 80.3 . 68.6 88.6 7.8192
100 5 78.460 64 87.8 9.8137

Graphics
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 19 Jul-08 1:35 PM
Analysis: 01.0389-5B7O1dl5890psC

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Length (mm) Comparison 01-7024-1833 01-7024-1633 19 Jul-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vauiance t Two-Sample C> T Untransformed <100 100 NIA 15.17%

Group Comparisons

Control vs . Conc.-% Statistic Critical P-Value MSD Docision(0.05)
Artifcil Soil/Sedi 100 3.12539 1.85955 0.0071 14.1249 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 1408.969 1408.969 1 9.77 0.01411 Significant Effect
Error 1153.94 144.2425 8
Total 2562.90906 1553.2115 9

ANOVA Assumptions

Attribute Test Statistic - Critical P-Value Decision(0.01)

Variances Variance Ratio F 2.41896 . 23.15450 0A1320 Equal Variances
Distribution Shapiro-WilkW 0.91575 0.32287 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%I Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Artificial SoIIIS 5 93.080 79.4 108.6 14.287
100 5 69.340 54.3 79 - 9.1858
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Dater 19Jul-081:35PM
Analysis: 03-9916-7100/8158906psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
Average AG Wt (Wet. mg) Comparison 01-7024-1633 01-7024-1633 19 Jul-08 1:35 PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 25.36%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Artficial Soil/SedI 100 1.83402 1.85955 0.0520 8.10252 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 159.6511 159.6511 1 3.36 0.10399 Non-Signiflcant Effect
Error 379.7128 47.46407 a
Total 539.36393 207.11518 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(.01)

Variances VarianceRatioF 1.82224 23.15450 0.57535 Equal Variances
Distribution Shapiro-Wik W 0.90401 0.24231 Normal Distribution

Data Summary Original Data Transformed Data

Cone-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial Soil/S 5 31.945 23.460 40.732 7.8289
100 5 23.954 15.71 30.108 5.7996
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CETIS Analysis Detail -
Comparisons: Page 5 of 9
ReportDate: 19 Jul-06 1:35 PM
Analysis: 05-1072S.5O3158906psC

Plant Bioassay -Chronic CH2M Iil

Endpoint AnalysisType SampieUnk ControlLink DatoAJialyzed Varsion
Average AG W (Dry, mg) Comparison 01-7024-1633 01-7024-1633 19 Jul-06 1:35 PM CETISvl.1.2

Method Alt H DataTransform Zeta NaEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Unransformed 100 >100 1 NIA 24.57%

Group Comparisons

Control vs Con'c-% Statistic Critical P-Value MSD Declsion(0.06)
Artilicial SoIl/Sedi 100 1.A9389 1.85955 0.0868 1.29071 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 2.687955 2.687955 1 223 0.1735S Non-Significant Effect
Error 9.635506 1204438 8
Total - 12.3234608 3.8923934 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance RatioF 1.02674 23.15450 0.98021 EqualVariances
Distribution Shapiro-Wiik W 0.90091 0.22418 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Arificial Soil/S 5 5.25307 3.75000 6.45798 1.09021
100 5 4.21698 2.53333 5.27400 1.10468
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 19 Jul-08 1:35 PM
Analysis' 10- 463-9 283/BlS890psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Root WI. (Wet, mg) Comparison 01-7024-1633 01-7024-1633 1DJul-081:35 PM CETISvI.1.2

Mothod Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sampte C>T Untransformed <100 100 N/A 40.81%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificlal SoilISedi 100 259811 1.85955 0.0159 18.5137 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 1672.738 1672.736 1 8.75 0.03171 Significant Effect
Error 1982.447 247.8058 a
Total 3655.18274 1920.5419 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances VarianceRatioF 8.58861 23.15450 0.06072 Equal Variances
Distrlbuion Shapiro-Wilk W 0.94453 0.60444 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 45.37 22.968 67.957 21.07
100 5 19.503 10.805 28.444 7.1894

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 Jul-06 1:35 PM
Analysis I 0-8925- 24/9158906psC

Plant Bioassay. Chronic CH2M it]

Endpoint , Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WI. (Dry, mg) Comparison 01-7024-1633 01-7024-1633 19Jul-061:35PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed <100 100 N/A 33.51%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSO Decision(O.05)
Artificial Soil/Sedl 100 2.2109 1.85955 0.0290 0.58873 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 1.224887 1.224887 1 4.89 0.05800 Non-Significant Effect
Error 2.004699 0250587 8
Total 3.2295848 1.4754749 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances Variance Ratio F 9.62191 23.15450 0.04984 Equal Variances
DistIbution Shapiro-WilkW 0.94290 0.58576 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial Soil/S 5 1.75706 1.08398 2A9600 0.67379
100 - 5 1.05709 0.77750 125398 0.21722
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CETIS Analysis Detail
Comparisons: Page S ot 9
Report Date: 19 Jul-06 1:35 PM

Analysis: 03-7878-8228/B1590psC

Plant Bloassay - Chronic CH2M Hil

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Total Wt (Wet mg) Comparison 01-7024-1633 01-7024-1833 19Jul0S 1:35PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL. Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 33.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soli/SedI 100 2.43419 1.85955 0.0205 25.8652 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslor(0.05)
Between 2865.933 2865.933 1 5.93 0.04093 Significant Effed
Error 3869.421 483.6777 8
Total 6735.35400 3349.6103 9

ANOVA Assumpuons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.06660 23.15450 0.14511 Equal Variances
Distribution Shapiro-Wilk W 0.95084 0.67848 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoWIS 5 77.315 47.47 108.55 28.424
100 5 43.457 29.567 58.552 12.628
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19 Jul8 1:35 PM

Analysis: 15-2028-1520/158906psC

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 01-7024-1633 01-7024-1633 19 Ju-08 1:35 PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sample C>T Unfransfonmed 100 >100 1 N/A 25.49%

Group Comparisons I

Control vs Conc-% - Statistic Critical P-Value MSD Declsion(.05)
Artilicial Soil/Sedi 100 1.80762 1.85955 0.0541 1.78678 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dectsion(O.05)
Between 7.541862 7.541862 1 3.27 . 0.10828 Non-Significant Effect
Error 18.46527 2.308159 8
Total 26.0071373 9.8500218 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratlo F 1.76797 23.15450 0.59451 Equal Variances
Distribution Shapiro-Wilk W 0.93303 047832 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 7.01092 4.83398 8.95398 1.71714
100 5 5.27405 3.40332 8A8000 129142

Graphics

0.8
4.7C

- *------------------------------
aI- s --

0.1

0100 -15 .0 - . 0 0' 1.0 is 2.0

Cc-% Ranits

CETIS" vI.1.2rev
-89-

Analyst: Approval:000-092-101-1



BLUEGRASS GROWTH TEST

pa, w ~ lgbb 0.tx- . 4

S TuSato.Myt2.0.

Bioassay iblD: BG T$W9-07 Sample 7 f(O-7
-- ar.e s-icte pH

E0 PH

"01^ 
± 2. 7.isn POST. " AV$ POS T

.,wo . .. I *'7

A e '2-t

- -. 0

P.,..aS '' A fr 2- - . COL

R.4a.C &Ste.w.e .... .$ ..2E !!.. te......±.tt.. - h. S.. ~

.,a..a -C., I fl,2-r-

zz___ 2 7j7W 4 .- iL> -
N.s. &1 4 &1 e

M.I.. .s..t ,.sa WS ( I OsWtmts).,

T.oM~sO.ES..a~rItIU.AId2gLL2L.A .1 13.7..- 1..lz
". .. o b - i3&7,i. -_ . - m._

A e I qA- LT 173. 3
nwot WAS-1.A0 I37.7 127&.2&

R PMI fi . -'S I

A.p0N.*A
e.,...wa
R.SWAt.Afti*S

RQ C
-. ftlint'65.*

w... ....... '~ o

Mt. SoS.WIw

T.W ... l.d.t......a. .

3 _ i
7(oD

Raf...A 124A Ue 11'5%.. I I-6b 17
fty .. a It1.'{ -n. '/' 1 ., o 2 9,7

l.as - aS3A 525W L

R.ft f a~ 1 6 21k2L. Jfl5

Cc-...

-90-

Tin!..VWf,.I I W.I 4mg) lrtm )

=90-



CETIS Test Summary Report Date:
Test Link:

CETIS" v1.1.2revl

Page 1 of 3
19 Jul-06 1:39 PM

11-5408-1697/8158907psC

-91-
Analyst ." Approval:

Plant Bioassay- Chronic CH2M Hill

Test NO: 11-1324-6085 TestType: PlantChronic Duration: NSA
Start Date: 11 May-8 Protocol: ASTME1963-02(2002) Species: Poasandbergil
Ending Date: DR Water: Source:
Set up Date: 11 May-06 Brine:

Comments: recalculated Height and Length data July 19, 2006

Sample No: 10-8735-6780 Code: B1589.07 Client:
Sample Date: 08 May-06 04:00 PM Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 56h Station:

Comments: JlIKS7

Comparison Summary

Analysis Endpoint NOEL LOEL Chv PMSD Method
08-8550-8885 % Germinallon 100 >100 NIA 20.96% Equal Variance I Two-Sample
07-9361-1455 Average Height (mm) <100 100 N/A 11.24% Equal Variancet Two-Sample
05-8004-9201 Average Length (mm) * <100 100 NA 15.46% Equal Variance t Two-Sample
13-1560-7899 Average AG Wt (Wel, mg) <100 100 NIA 24.26% Equal Variance I Two-Sample
10-2369-2621 Average AG Wt (Dry, mg) 100 >100 NIA 23.01% Equal Vadance t Two-Sample
12-5537-6762 Average Root WL (Wet, mg < 100 100 N/A 39.37% Equal Variance I Two-Sample
20-3520-1333 Average Root WL (Dry. mg) 100 >100 N/A 34.66% Equal Variance I Two-Sample
08-6934-2329 Average Total Wit (Wet, mg <100 100 NIA 32.02% Equal Vadance I Two-Sample
116220-9813 Average Total Wt (Dry, mg) 100 > 100 NA 24.74% Equal Vaiance t Two-Sample

000-092-101-1



CETIS Test Summary Report Date:
Test Link.

CETIS' vl.1.2evi

Page 2 of 3
19 Ji-06 1:39 PMA

11.5408.1 697/3158907psC

-92-
Approval:

% Germination Summary

Conc.% Controltypo Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
Average Height (mm) Summary

Conc.-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 . 80.3 68.6 88.6 3.4969 .7.8192 9.74%
100 5 70.2 57 74.6 3.3657 7.526 10.72%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artlidal SoulS 5 93.080 79.400 108.6 6.3892 14.287 15.35%
100 5 70.280 57.200 80.6 4.3674 9.7659 13.90%

Average AG Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artificial SolUS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 23.202 15.998 29.826 2.2608 5.0553 21.79%

Average AG Wt (Dry. mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 4.32440 2.85400 5.53201 0.43009 0.96170 22.24%

Average RootWL (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal Soil/S 5 45.37 22.968 67.957 9.4226 21.07 46.44%
100 5 25.79 19.812 29.566 1.8655 4.1714 16.17%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifical SoWS 5 1.75706 1.08398 2.49600 0.30133 0.67379 38.35%
100 5 1.22760 0.80601 1.58799 0.12838 0.28708 23.38%

Average Total Wt (Wet. mig) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 77.315 47.47 108.55 12.711 28.424 36.76%
100 5 48.992 35.810 57.884 3.9629 8.8613 18.09%

Average Total Wt (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE -so CV
0 Artificial SoWS 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%
100 5 5.55200 3.66001 6.81201 0.52913 1.18318 21.31%

Analyst '3-,000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date' 19 Jul.08 1:39 PM
Test Lik- 1-5408-1697158907ps0

CEnrS" vi.1.2revi
-93-

Analyst: Aproval:

% Germination Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifdal SoiMS 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 1.00000 1.00000 1.00000 1.00000

Average Height (mm) Detail

Cone-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial SoIl/S 68.6 88.8 82 85.3000 77
100 57 74.8 74.8 73.8000 71

Average Length (mm) Detail

Conc-%. Control Type Rep I Rep 2 Rep3 Rep 4 Rep .
0 Artifldai SoUS 90.4000 .79.4000 108.6 107.300 79.7
100 57.2000 63 80.6 74.8000 75.8000

Average AG Wt (Wet mg) Detail

Cone-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoilS 24.5020 23.4600 40.732 38.2600 32.7733
100 15.998 24.28 29.8260 24.56 21.348

Average AG Wt (Dry. mg) Detail

Conc-% Conirol Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Artificial SoilS 4.53799 3.75000 6.45798 5.84668 5.67668
100 2.85400 4.53799 5.53201 4A7600 4.2200

Average Root Wt. (Wet, mg) Detail

Cone-%o ControlType Repi Rep 2 Rep3 Rep 4 Rep5
0 Artiicial SoulS 22.968 32.758 67.822 67.9567 35.3433
100 19.8120 28.446 28.0580 29.566 23.068

Average Root WL (Dry, mg) Detail

Conc-%. Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Articial SoilUS 1.21199 1.08398 2.49600 2.44666 1.54667
100 0.80601 1.58799 1.28000 1.33000 1.13401

Average Total Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilVS 47.47 56.218 108.554 106.217 68.1167
100 35.8100 52.728 57.8840 54.126 44.414

Average Total Wt (Dry, mg) Detail

Conc-. ControlType Repi Rep 2 Rep3 Rep 4 Rep 5
0 Artificial Soil/S 5.74998 4.83398 8.95398 8.29333 7.22335
100 3.66001 6.12598 6.81201 5.80601 5.35601

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page l of 
19 Jui-0 1:39 PM

06-8550-8885/15S9O7psC

Plant Bioassay-Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control .ink Date Analyzed Version
% Germination Comparison 11-5408-1697 11-5408-1697 19 Jul-06 1:39 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic tJnlits ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 . N/A 20.96%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSO Decision(0.05)
Artificial Soa/SedI 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effed

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions
A1tribute Test Statistic Critical P-Value Decision(0.01)
Variances Modified Levene 4.80000 1125862 0.05984 EqualVariances
Distribution Shapiro-WilkW . 0.81415 0.02153 Normal DistrIbution

Data Summary Original Data Transformed Data
Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.18160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
ReportDate: 19Jul-081:39PM
Analysis: 07-9361-1455/B1 58907psCCETIS Analysis Detail

CETIS v1.1.2revI
-95-

Analyst 'Z7- Approval:000-(192-101-1

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version

Average Height (mm) Comparison 11-5408-1697 11-5408-1697 19Jul-06 1:39PM CETISv1.1.2

Method Alt H DataTrasform Zeta NOEL LOEL ToxicUnits ChV PMSD

EqualVariance tTwo-Sample C>T Untransformed 100 100 N/A . 11.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Artificial SolySedI 100 2.08099 1.85955 0.0355 9.02523 Significant Effect -

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 255.025 255.025 1 4.33 0.07101 Non-Significant Effect
Error 471.12 58.89 8
Total 72.14502 313.915 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 1.07945 23.15450 0.94272 Equal Variances

Distribution Shapiro-Wilk W 0.84882 . 0.05624 Normal Distibution

Data Summary Original Data Transformed Data

Cono-%. ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial Soil/S 5 80.3 68.8 88.8 7.8192
100 5 70.2 57 74.6 7.528
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Comparisons: Page 3 of 9
Report Date: 19 Jul-06 1:39 PM
Analyss: 05-8004-9201158907psCCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Length (mm) Comparton 11-5408-1697 11-5408-1697 19Jul-061:39PM CETlSv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VarianctTwo-Sample C>T Untransformed <100 100 NIA 15.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value. MSD Decision(C.05)
Artificial SoillSed 100 2.94603 1.85955 0.0093 14.3915 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(9.05)

Between 1299.6 . 1299.6 1 8.66 0.01854 Significant Effect
Error 1197.918 149.7395 8
Total 2497.51599 1449.3394 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Rato F 2.14011 23.15450 0.47931 Equal Variances

Distribution Shapko-WilkW 0.89307 0.18358 Normal Distribuflon

Data Summary - Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolIS 5 93.080 79.4 108.6 14.287
100 5 70.280 57.2 80.8 9.7659
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Comparisons: Page 4 of 9
Report Date: 19 Jul-06 1:39 PM
Analysis: 13-1560-7899dB158907psCCETIS Analysis Detail

Plant Bioassay-Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG Wt (Wet. mg) Comparison 11-5408-1697 11-5408-1697 19Jul-06 1:39PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransformed <100 100 N/A 24.2%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
ArtifidalSoILI/Sed 100 2.09791 1.85955 0.0346 7.75005 SignificantEffect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 191.1208 191.1208 1 4.40 0.06918 Non-Significant Effect
Error 347.3957 43.42447 8
Total 538.516479 234,54522 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Daclslon(0.01)
Variances Variance Raio F 2.39831 23.15450 O.41762 EqualVarlances

Distribution Shapiro-WIlkWI 0.91608 0.32540 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial SoRlS 5 31.945 23.400 40.732 7.8289
100 5 23.202 15.998 29.826 5.0553
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Comparisons: Page S of 9
Report Date: 19 Jul-08 1:39 PM
Analysis: 10-2389-26218158907psCCETIS Analysis Detail

(Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Average AG Wt (Dry. mg) Comparison 11-5408-1697 11-5408-1697 19 Jul-5 1:39 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 23.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Artficial SoiLtSedi 100 1.42964 1.85955 0.0953 1.20897 Non-Significant Effect

ANOVA Table

Source Sum of Squares . Mean Square DF F Statistic P-Value Decislon(0.05)
Between 2.159768 2.159768 1 2.04 0.19069 Non-Significant Effect
Error 8.453657 1.056707 8
Total 10.6134255 3.2164755 9

ANOVA Assumptions

Attribute Test Statistic - Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.28510 23.15450 0.81382 Equal Variances

Dlstributlon Shapro-Wilk W 0.91614 0.32590 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 5.25387 3.75000 6.45798 1.09021
100 5 4.32440 2.85400 5.53201 0.96170
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: . 19 Jul-06 1:39 PM
Analysis: 12-5537-8782/8158907psC

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type SampleLink ControlLink Date Analyzed Version
Average Root WL (Wet. mg) Comparison 11-5405-1697 11.540-1697 19 Jul-06 1:39 PM CETSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A '39.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificlal So4l/SedI 100 2.03838 1.85955 0.0379 17.8618 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 958.4015 958A015 1 4.15 0.07585 Non-SignificantEffect
Error 1845.298 230.6623 a
Total 2803.69983 1189.0638 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rallo F 25.51217 23.15450 0.00832 Unequal Variances
Distribution Shapiro-Wilk W 0.93622 0.51173 Normal Disiabution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial Soil/S 5 45.37 22.968 67.957 21.07
100 5 25.79 19.812 29.566 4.1714
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 Jul-08 1:39 PM
Analysis: 20-3520-1333/3158907psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WIL (Dry. mg) Comparison 11-5408-1697 11-5408-1697 19 Jul-08 1:39 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL OEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA - 34.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sedi 100 1.61649 1.85955 0.0723 0.60907 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.7008101 0.700810 1 2.61 0.14465 Non-Significnt Effect
Error 2.14558 0.268198 8
Total 2.84639013 0.9690076 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 5.50938 23.15450 0.12710 Equal Variances
Disibution Sliapiro-Wilk W 0.95060 0.67555 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 1.75706 1.08398 2A9600 0.67379
100 5 1.22760 0.80601 1.58799 0.28706
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 19 Jul-08 1:39 PM
Analysis: 08.6934-23298158907psC

Plant Bloassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AverageTotalWt (Wet. mg) Comparison 11-5408-1697 115408-1697 19Jul-081:39PM CETISVI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Unanslormed <100 100 NIA 32.02%

Group Comparisons

Control vs Conc-/. Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilfSedi 100 2.12718. 1.85955 0.0330 24.7596 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2005.49 2005.49 1 4.52 0.06608 Non-Significant Effect
Error 3545.689 443.2112 8
Total 5551.17969 2448.7018 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ralo F 10.28872 23.15450 0.04430 Equal Variances
Distribution Shapiro-Wilk W 0.95917 0.77640 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 77.315 47.47 108.55 28.424
100 5 48.992 35.810 57.884 8.8613
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19 Jul-06 1:39 PM
Analysis: 114220-9613B158907psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link ContiL LInk Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 11-540B-1697 11-5408-1697 19Jul-08 1:39 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChW PMSD
Equal VarianceITwo-Sample C>T Untransformed 100 >100 1 . NA 24.74%

Group Comparisons.

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoIl/SedI 100 1.56441 1.85955 0.0782 1.73417 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 5.321138 5.321138 1 2.45 0.15635 Non-Significant Effect
Error 17.39388 2.174233 8
Total 22.7149997 -7.4953706 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.10625 23.15450 0.48838 Equal Variances
Distributon Shapiro-Wilk W 0.94047 0.55831 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714
100 5 5.55200 3.60001 6.81201 1.18318
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CETIS Test Summary
Page 1 of 3

Report Date: 19 Jul-08 1:42 PM
Test Lint 10 -5075-515,3i15890lpsC

CETIS' v1.1.2revl
-104-

Analyst Approval:

Plant Bloassay- Chronic CH2M Hill

Test No: 08-9015-8778 TestType: Plant Chronic Duration: N/A
Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergill
Ending Date: Dil Water Source:
Setup Date: 11 May-06 Brine:

Comments: recalculated Height and Length data July 19. 2006

Sample No: 08-8549-6126 Code: B1589-B Client:
Sample Date: 08 May-06 07:55 PM Material: Soll- Project:
Receive Date: Source: Hanford
Sample Age: 52h Station:

Comments: J11K55

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-7871-9749 % Germinaion 100 >100 N/A 27.99% Wilcoxon Rank Sum Two-Sample
12-5952-7099 Average Height (mm) 100 >100 N/A 9.32% Equal Vadance t Two-Sample
09-3405-9100 Average Length (mm) '100 100 NIA 13.65% Equal Variance tTwo-Sample
07-0586-7813 Average AG Wt (Wet mg) 100 >100 N/A 23.77% Equal Variance tTwo-Sample
14-3835-2267 AverageAGWI(Dry,mg) 100 >100 N/A 19.03% Equal VariancetTwo.Sample
14-4775-2246 Average Root W. (Wet mg 190 - >100 N/A 43.15% Equal Variance tTwo-Sample
09-2958-9294 Average Root Wt- (Dry, mg) 100 >100 N/A 34.90% Equal Variance t Two-Sample
04-6045-1100 Average Total Wt (Wet, mg 100 > 100 N/A 34.47% Equal Vauiance ITwo.Sample
12-8502-1101 Average Total Wt (Dry, mg) 100 >100 N/A 22.27% Equal Variance tTwo-Sample

000-092-101-1



CETIS Test Summary
Report Data:
Test Link:

CETIS" v1.1.2revl

Page 2 of 3
19 Jul-06 1:42 PM

10-5075-5165/B158908psC

-105-
Approval:

% Germination Summary

Conc-. ControlType Reps Mean Minimum Maximum SE SD CV
0 Arificial Soi/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

Average Height (mm) Summary

Cone-. ControlType Reps Mean Minimum Maximum SE SD CV
0 Ailfidal SoilS 5 80.3 68.8 88.6 3.4969 7.8192 9.74%
106 5 82.22 74.800 85.6 . 1.9896 4.4488 5A1%

Average Length (mm) Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SolUS 5' 93.080 79.400 108.6 6.3892 14.287 15.35%
100 5 75.52 72 85 2.4229 5.4177 7.17%

Average AG Wt (Wet, mg) Summary

Conc% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIS 5 31.945 23.460 40.732 3.5012 7.8289 24.51%
100 5 32.704 25.552 37.183 2.1015 4.6992 14.37%

Average AG Wt (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial SoilS 5 5.25387 3.75000 6.45798 0A8755 1.09021 20.75%
100 5 5.47019 4.71500 5.93998 0.22664 0.50679 . 9.26%

Average Root W. (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiVS 5 45.37 22.968 67.957 9A226 21.07 46.44%
100 5 29.597 11.725 39.524 4.6953 10.499 35A7%

Average Root WI. (Dry, mg) Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificIal SoilS 5 1.75706 1.08395 2.49600 0.30133 0.67379 38.35%
100 5 1.33003 0.81750 1.52600 0.13387 0.29933 22.51%

Average Total Wt (Wet, mg) Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 77.315 47.47 108.55 12.711 28424 35.76%
100 5 62.300 37.277 76.248 6.6187 14.8 23.76%

Average Total Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%
100 5 6.80022 5.53250 7.42664 0.33982 0.75985 11.17%

Analyst: N'Z000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 19 Jul06 1:42 PM
Test Link: 10-075.51658158908psC

Analyst -2s- Approval:

% Germination Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 1.00000 1.00000 1.00000 0.60000 0.60000
100 1.00000 0.60000 1.00000 0.80000 1.00000
Average Height (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 68.6 88.8 82 85.3000 77
100 . 85A000 83.7 81.8 74.8000 85.8

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Artificial SoilUS 90.4000 79.4000 108.6 107.300 79.7
100 8 73 72.6 72 75

Average AG Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial Solu/S 24.5020 23.4600 40.732 38.2600 32.7733
100 3.724 37.1833 32.1840 25.5525 31.874
Average AG Wt (Dry, mg) Detail

Cone-%. ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Artficial Soil/S 4.53799 3.75000 a.45798 5.84668 5.67668
100 5.75999 5.93998 5.19202 4.71500 5.74399

Average Root WL (Wet, mg) Detail

Cone-. Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 22.968 32.758 67.822 67.9567 35.3433
100 39.524 31.6967 33.3780 11.7250 31.68

Average Root WL (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficialSoVIS 1.21199 1.08398 2.49600 2.44666 1.54667
100 1.52600 1.48665 1.50999 0.81750 1.30999

Average Total Wt (Wet, mg) Detal

Conc-%* Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifclail SoIUS 47.47 . 56.218 108.554 106217 68.1167
100 76.2480 68.8800 65.5620 37.2775 63.534

Average Total Wt (Dry, mg) Detail

Conc-%. Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Arficial Soil/S 5.74998 4.83398 8.95398 8.29333 7.22335
100 7.28599 7.42664 6.70200 5.53250 7.05398

-106-
000-092-10141 CETISW' V1.1.2revi



CETIS Analysis Detail
Comparisons:- Page 1 of 9
Report Date: 19 JL-06 1:42 PM
Analysis. 04-7871-9749158908psC

Plant Bioassay- Chronic . CH2M Hilt

Endpoint Analysts Type SampleLink ControlUink DateAnalyzed Version
% Germination Comparison 10-5075-5165 10-5075-5165 19 Jul-06 1:41 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LEt. Toxic Units Ch1V PMSD
Wflcoxon Rank Sum Two-Sample C > T Rank 100 '100 1 N/A 27.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Docision(0.05)
Artificial So/Sed 100 28.5 0.5000 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0048873 0.004687 1 0.09 0.76895 Non-Significant Effect
Error 0A233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVAAssumptlons
Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distribution Shapiro-Wilk W 0.76085 0.00484 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilicial Sol/S 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 570000 2.00000 7.50000 2.58418

Graphics.
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CETIS ' v1.1.2revi
-107-

Approval:Analyst 75000.0M-101-1



Comparisons: Page 2 of 9
Report Date: 19 Jul-0 1:42 PM
Analysis: 12-5952-7099/ 8l58908psCCETIS Analysis Detail

Plant Bioassay - Chronic' CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Comparison 10-5075-5165 10-5075-5165 19Jul-061:41PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVarianceItTwo-Sample . C>T Untransformed 100 >100 1 N/A 9.32%

Group Comparisons

Control vs Conc-% Statistic Critical . P-Vaino MSD Deciston(0.05)
Artificial So.i/Sedl 100 -0.4772 . 1.85955 0.6770 7.48139 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 9215997 9.215997 1 0.23 0.64596 Non-Significant Effect
Error 323.728 40.468 8
Total 332.943994 49.681995 9

ANOVAAssumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 3.08913 23.15450 0.30033 Equal Variances
Distnbution Shapiro-Wilk W 0.94249 0.58100 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
aArtficial Soil/S 5 80.3 68.6 88.6 7.8192 -
100 5 82.22 74.8 85.6 4.4488

Graphics
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 19 Ju-06 1:42 PM
Analysis: 09-3405-9100B158908psC

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Length (mm) Comparison 10-5075-5165 10-5075-5165 19 Jul-06 1:41 PI4 CETISvI.1.2

Method Alt H Data Transform Zeta N OE L L Toxic Units ChV PMSD
Equal Varance t Two-Sample C>T Untransformed .<100 100 WA 13.65%

Group Comparisons

Control vs Conc-%* Statistic Critical P-Value MSD Decision(O.05)
Artiflicial Soil/Sed 100 2.56983 1.85955 0.0166 12.7066 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 770.884 770.884 1 6.60 0.03314 Signincant Effect
Error 933.8361 118.7295 8
Total 1704.72009 887.61354 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance RatioF 6.95377 23.15450 0.08689 EqualVariances
Distribution Shapiro-Wilk W 0.89561 0.19592 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiL/S 5 93.080 79.4 108.6 14.287
100 5 75.52 72 85 5.4177

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Dat:- 19Jui-06 1:42 PM -
Analysis: 07-0586-7813/B158908psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG Wt (Wet. mg) Comparison 10-5075.5165 10-5075-5165 19 Jul-06 1:42 PM CETISvI.1.2

[Method Alt H Data Transform Zeta NOEL LOS. Toxic Units ChV PMSD
Equal Variance tTwoSample C>T Untransformed 100 >100 1 WA 23.77%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Docision(0.05)
Artiicial Soil/Sed 100 -0.1857 1.85955 0.5713 759345 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 1.436808 1.436808 1 0.03. 0.85734 Non-SignIficant Effect
Error 333A981 41.68727 8
Total 334.934947 43.124076 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decilsion(0.01)
Variances Variance Rabo F 2.77566 23.1 5450 0.34657 Equal Variances
Distribution Shapiro-Wilk W 0.92648 0.41414 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum So Mean Minimum Maximum SD
0 Artificial Soll/S 5 31.945 23.460 40.732 7.8289
100 5 32.704 25.552 37.183 4.6992

Graphics
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Approval:____Analyst 01000-092-101-1



CETIS Analysis Detail
Comparisons: Page S of 9
Report Date: 19 JuL.06 1:42 PM
Analysis: 14.335-22715M9 psC

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average AG WI (Dry. mg) Comparison 10-5075-5165 10-5075-5165 19 Jul-06 1:42 PM CETISvI.1.2

Method- Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariance ItTwo-Sample C>T Untransformed 100 >100 1 . NIA 19.03%

Group Comparisons

Control vs Conc-fl Statistic Critical P-Value MSD Decison(0.05)
Artilicial SoiUSedi 100 -0.4024 1.85955 0.6510 0.99980 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.116996 0.116996 1 0.16 0.69796 Non-Significant Effect
Error 5.781542 0.722693 8
Total 5.89853783 0.8396887 9 .

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F -4.62761 23.15450 0.16701 Equal Variances
Distributlon Shapiro-WilkW 0.94541 0.61457 NormalDisbibution

Data Summary Original Data Transformed Data

Cone-%/ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolVS 5 5.25387 3.75000 6.45798 1.09021
100 5 5.47019 4.71500 5.93998 0.50679
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Comparisons: Page 6 of 9
Report Date: 19 Jul-06 1:42 PM
Anaysis: 14-4775-224188158908psCCETIS Analysis Detail

(Plant Bioassay- Chronic CH2M Hill

Endpolnt Analysis ype Sample Link Control Link Date Analyzed Version

Average Root Wt. (Wet mg) Canparison 10-5075-5165 10-5075-5165 19Jul-0 1:42PM CETISvi.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits Chv PMSD

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 43.15%

Group Comparisons

Control vs Cone-. Statistic Critical P-Value MSD Decislon(0.05)
Arlificlal Soil/SedI 100 1.49824 1.85955 0.0862 19.5766 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 621.9584 621.9584 1 2.24 0.17245 Non-Significant Effect
Error 2216.81 277.0763 8
Total 2838.56873 899.03467 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 4.02731 23.15450 0.20592 Equal Variances

Distributlon Shapkro-Wilk W 0.93825 0.53374 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SoUl/S 5 45.37 22.968 . 67.957 21.07
100 5 29.597 11.725 39.524 10.499
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Comparisons: Page 7 of 6
Report Date: 19 Jul-08 1:42 PM
Analysis: 09.2958-9294/Bl58908psCCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Samplet.ink ControlLink DateAnalyzed vorsion
Average Root WIL (Dry, mg) Comparison 10-5075-5165 10.50754165 19Jul-06 1:42PM CETISvI.1.2

Method Alt H Data Transform Zeta OEL LOEL Toxic Units ChV PMSD

Equal Variance I Two-Sample C> T Untransformed 100 >100 1 NIA 34.90%

Group Comparisons
Control vs Cone-% Statistic Critical P-Value MSD DedIsion(0.05)
ArtficialSoWVSedi 100 1.29512 1.85955 0.1157 0.61314 Non-SignlficantEffed

ANOVATable

Source Sum of Squares Mean Square DF FStatlstic P-Value Docision(0.05)
Between 0.4558926 0.455893 1 1.68 0.23140 Non-Significant Effect
Error 2.17437 0.271796 8
Total . 2.63026240 0.7276888 9

ANOVAAssumptlons
Attribute Test Statistic Critical P.Value Decision(0.01)
Variances Variance Ratio F 5.06682 23.15450 0.14510 Equal Variances
Distribulion Shapiro-Wilk W 0.93145 0A6235 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoLIVS 5 1.75708 1.08398 2.49600 0.67379
100 5 1.33003 0.81750 1.52600 0.29933
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 8 of 9
19 Jul-061:42 PM

04-6045-1 1008158908psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Total Wt (Wet. mg) Comparison 10-5075-5165 10-5075-5165 19Jul-061:42PM CETISvI.1.2

Method Alt H- Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C T Untransformed 100 '100 1 N/A 34.47%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoiLtSed 100 1.04769 1.85955 0.1627 26.6498 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 563.6078 563.6076 1 1.10 0.32540 Non-Significant Effect
Error 4107.73 513.4663 8
Total 4671.33807 1077.0739 9

ANOVA Assumptions

Altributo Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.68848 23.15450 0.23414 Equal Variances
Distribution Shapiro-WkW 0.94532 0.61362 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoliIS 5 77.315 47.47 108.55 28.424
100 5 62.300 37.278 76.248 14.8

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date. 19 Jul-08 1:42 PM
Analysis: 12-8502-1101/Bl58908psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Tolal Wt (Dry. mg) Comparison 10-5075-5185 10-5075-5165 19Jul-06 1:42 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 22.27%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArtfIcial Soil/Sedl 100 0.25091 1.85955 0.4041 1.56156 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0.11099 0.11099 1 0.06 0.80821 . Non-SignilflcantEffect
Error 14.10374 1.762968 8
Total 14.2147307 1.8739575 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 5.10679 23.15450 0.14332 Equal Variances
Distribution Shapiro-Wilk W 0.96048 0.79133 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714
100 . 5 6.80022 5.53250 7.42664 0.75985
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BLUEGRASS GROWfH TEST
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CETIS Test Summary Report Date:
Test Lnk:

Page 1 of 3
19 Jul-06 1:44 PM

18-2059-0600/158909psC

Analyst. $ Approvat-CETISTM V1.1.2revi

Plant Bloassay -Chronic CH2M HID

Test No: 05-8395-3197 Test Type: Plant Chronic Duration: N/A
Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergi
Ending Date: Dil Water Source:
Setup Date: 11 May-06 Brine:

Sample No: 11-1767-6848 Code: 81589-OS Client
Sample Date: 09 May-06 02:00 PM Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 34h . Station:

Comments: JI1KC5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-0306-6842 % Germination 100 '100 N/A 27.99% Wilcoxon Rank Sum Two-Sample
15-4864-0898 Average Height (mm) 100 >100 NIA 16.79% Equal Variance t Two-Sample
06-5789-3717 Average Length (mm) <100 100 N/A 22.76% Equal Variance ITwo-Sample
19-3035-4431 Average AG Wt (Wet, mg) 100 >100 NIA 37.65% Equal Variance t Two-Sample
08-0035-4435 AverageAGWt(Dry.mg) 100 >100 NIA 36.43% Equal VariancetTwo-Sample
12-2775-1168 Average Root WI. (Wetmg 100 >100 N/A 53.56% Equal Vadiance t Two-Sample
11-0974-6226 Average Root W. (Dry, mg) 100 >100 N/A 39.56% Equal Vaudance tTwo-Sample
04-7593-2673 AverageTotal Wt (Wetmg 100 - >100 NA 46.08% Equal VariancetTwo-Sample
11"940-4265 AverageTotalWt(Dry.mg) 100 >100 N/A 36.08% Equal Variance ITwo-Sample

000-092-101-1



CETIS Test Summary
Report Date:
Test Unt

CETISw v1.1.2revi

Page 2 of 3
19 Jul-06 1:44 PM

182059-06008158909PC-

-118-
Approval:_

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
0 Arilcidal SoIlVS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 80.3 68.6 88.6 3.4969 7.8192 9.74%
100 5. 69.500 46.700 81.400 6.3515 14.202 20.44%

Average Length (mm) Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SoilS 5 93.080 79.400 108.6 6.3892 14.287 15.35%
100 5 67.340 43.3 87.6 9.4343 21.096 31.33%

Average AG Wt (Wet, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidail Soil/S 5 31.945 23.40 40.732 3.5012 7.8289 24.51%
100 5 21.992 6.6000 37.922 5.4392 12.163 55.31%

Avenge AG WI (Dry, mg) Summary

Cono-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artificial Soil/S 5 5.25387 3.75000 6.45798 0.48755 1.09021 20.75%
100 5 3.70811 0.95003 5.76399 0.90635 2.02868 54.68%

Average Root WL (Wet, mg) Summary

Cone'.!. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 45.37 22.968 67.957 9.4226 21.07 46.44%
100 5 28.539 4.4400 53.636 9.0534 20.244 70.93%

Average Root W. (Dry, mg) Summary

Conc.%h Control Type Reps Mean Minimum Maximum SE SD CV'
0 Artiidal SoU/S 5 1.75706 1.08398 2.49600 0.30133 0.67379 38.35%
100 5 1.09283 0.40668 1.64600 0.22121 0.49464 45.26%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcdal SolS 5' 77.315 47.47 108.55 12.711 28.424 36.76%
100 5 50.531 11.040 91.558 14.337 32.058 63.44%

Average Total WI (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 7.01092 4.83398 8.95398 0.76793 1.71714 24.49%
100 5 4.79893 1.35669 7.17798 1.12269 2.51041 52.31%

Analyst: b000-092-101-1



CETIS Test Summary
Page 30f 3

Report Date: 19 Jul-08 1:44 PM
Test Link: 18-2059-0500/B158909psC

CETIS vl.1.2revi Analyst: Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Artificial SOIL/S 1.00000 1.00000 1.00000 0.60000 0.60000
100 0.60000 1.00000 1.00000 0.80000 1.00000

Average Height (mm) Detail

Cone-. Control Type Rep I Rep 2 Rep3 Rep 4 Rep5
0 Artificial SoIlS 68.6 - 88.8 82 85.3000 77
100 46.7000 76.4000 78.2 64.8000 81.4000

Average Length (mm) Detail

Conc-V. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 90.4000 79.4000 108.6 107.300 79.7
100 43.3 72.8000 87.8 47 86

Average AG Wt (Wet, mig) Detail

Conc-%. Control Type Rep I Rep 2 Rep3 Rep 4 Rep5
0 ArtificIal Soil/S 24.5020 23.4600 40.732 38.2600 32.7733
100 6.60002 20.748 37.922 15.3000 29.388

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Artificial Son/S 4.53799 3.75000 6.45798 5.64668 5.67668
100 0.95003 3.82000 5AB401 2.51251 5.76399

Average Root WL (Wet, mg) Detail

Con-V. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 22.968 32.758 67.822 67.9567 35.3433
100 4.44002 36.174 53.6360 11.3175 37.1280

Average Root WL (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep3 Rep 4 RepS
0 Artificial Soil/S 1.21199 1.08398 2.49600 2.44666 1.54667
100 0.40666 1.20000 1.64600 0.79749 1.41399

Average Total Wt (Wet, mg) Detail

Conc-V. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 47A7 58.218 108.554 106.217 6.1167
100 11.0400 56.922 91.5580 26.6175 66.516

Average Total Wt (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rop 3 Rep 4 Rep S
0 Artificial Soil/S 5.74998 4.83398 8.95398 8.29333 7.22335
100 1.35669 5.02000 7.13000 3.31000 7.17798

00"492-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
19Ju-061:44PM

160306-684218158909psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 18-2059-oo06 18-2059-0600 19 Jul-06 1:44 PM CETISvI.1.2 .

Method Alt H Data Transform Zeta NOEL .OEL Toxic Units ChV PMSD
Wfcoxn Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control vs Conc-%l Statistic Critical P-Value Ties Decision(0.05)
Artificial Soil/SedI 100 28.5 0.5000 3 Non-SignIficant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 0.0048873 0.004887 1 0.09 0.76898 Non-Significant Effect
Error 0.4233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVAAssumptlons
Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distribuion Shapiro-Wilk W 0.76085 0.00484 Non-normal Distribution

Data Summary Original Data . Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Moan Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 . 7.5000 2.56418

Graphics

02

COM-% Iankis

-120-
Appval,CETIS" v1.1.2revl Analys!: zl000-092-101-1 -



CETIS Analysis Detail
Comparisons:
Report Date
Analysis:

Page 2 of 9
19 Jul-08 1:44PM

15-4864-08981 158909psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Comparison 18-2059-0600 18-2059-0600 19 Jul-08 1:44 PM CETISv1.1.2

Method Alt H Data Transform Zeta - NOEL LOEL Toxic Units ChV PMSD

Equal Vauiance t Two-Sample C> T Unransformed 100 >100 1 N/A 16.79%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sedi 100 1.48955 1.85955 0.0873 13.4827 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.OS)
Between 291.5999 291.5999 1. 2.22 0.17467 Non-Significant Effect
Error 1051.4 131.425 8
Total 1342.99997 423.02495 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.29915 23.15450 0.27429 Equal Variances
Distribution Shapiro-Wilk W 0.90169 0.22863 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArTficlal So/S 5 80.3 68.6 88.6 7.8192
100 5 69.500 46.7 81.4 14.202

Graphics
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CETfS" vl.1.2revA
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Approval:_____Analyst:000.092-101-1



Comparisons
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
19 Jul-06 1:44 PM

06-5789.3717/8158909psC

Plant Bioassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control link Date Analyzed Version
Average Lengthi (mm) Comparison 18-2059.0600 18-2059-0600 19Jul-08 1:44 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untranstormed <100 100 N/A 22.76%

Group Comparisons

Control vs Corc-% Statistic Critical PZValue MSD DecIslon(0.05)
ArtificialSoil/SedI 100 2.25905 1.85955 0.0269 21.188 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dectsion(0.05)
Between 1658.369 1656.369 1 5.10 0.05380 Non-SIgnillcant Effect
Error 259.54 324.5675 8
Total 4252.90906 . 198.935 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 2.18037 23.15450 0.46885 Equal Variances
Distribution Shapiro-Wilk W 0.89548 0.19528 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 93.080 79.4 108.6 14.287
100 5 67.340 43.3 87.8 21.095

Graphics

.0
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Conc-% R&nklu

CETIS" v1l.12revi Analyst Approval: _____ODD-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 4 of 9
19Jul08 1:44 PM

19-3035-4431/Bl589W9psC

Plant Bioassay -Chronic CH2M HI

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average AG Wt (Wet, mg) Comparison 18-2059-0600 18-2059-000 19 Jul-06 1:44 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMS0
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/' 37.65%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificlal So/Sedi 100 1.53878 1.85955 0.0812 12.0288 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 247.6984 247.6984 1 2.37 0.16242 Non-SignificantEffect
Error 836.8788 104.6098 8
Total 1084.57697 352.30819 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.41347 23.15450 0.41437 Equal Variances
Distribution Shapiro-Wilk W 0.97144 0.90391 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artcfial Soil/S 5 31.945 23.460 40.732 7.8289
100 5 21.992 6.6000 37.922 12.163

Graphics

is:

0 21
0 1W -2.0 -1. -JA -4.1 CA 0* 1,0 .5 2A

Coec-% Rankits

CETIS"' vl.1.2revl Analyst:_ 
App -123 -

Anatystj~.... Approval:____000-092-101-1



CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 19 J-06 1:44 PM
Analysis: 06-0035-4435i8158909psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dat. Analyzed Version
Average AG Wt (Dry. mg) Comparison 18.2059-0600 18-2059-0600 19 Jul-08 1:44PM CETISv1.1.2

Method At H DataTransform Zeta INOEL LOEL Toxic Units ChV PMSO
EqUalVarancetTwo-Sample C>T Unkransformed 100 >100 1 N/A 36.43%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoillSedI 100 1.5039 1.85955 0.0855 1.91378 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 5.988886 5.988886 1 2.26 0.17102 Non-Significant Effect
Error 21.18359 2.647949 8
Total 27.1724763 8.6368351 . 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.45577 23.15450 0.25699 Equal Variances
Distribution Shapiro-WilkW 0.96806 0.87231 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoI/S 5 5.25387 3.75000 6.45798 1.09021
100 5 3.70611 0.95003 5.76399 .02666

Graphics

-. 0 t2S
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cone-%Ranklts

CETIS" vl.1.2revl
-124-

Appmva_Analyst;000-092-101-1



CETIS Analysis Detail
Comparisons: Pages of 9
ReportDate: 19JuI-061:44PM
Analysis: 1.2775-1168/8158909psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WL (Wet, mg) Comparison 18-2059-0600 18-2059-600 19 Jul-06 1:44 PM CETISvI.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 53.56%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artifical ScJVSedi 100 1.28801 1.85955 0.1169 24.2988 - Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(.05)
Between 708.1634 708.1634 1 1.66 0.23375 Non-SignificantEffect
Error 3414.961 426.8701 8
Total 4123.12457 1135.0335 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rato F - 1.08323 23.15450 0.94011 Equal Variances
DistribuUon Shapiro-Wilk W 0.88065 0.13276 Normal Distribution

Data Summary Original Data Transformed Data

Con&-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 45.37 22.968 67.957 21.07
100 5 28.539 4A400 53.636 20.244

Graphics

20

1 0,is

0 100 .z -Ls -1.0 -U Oe 03 1.0 0 2.

COMc-% Rankits

CETIS v1.1.2revi
-125-

ApMrval:AnalystL 2,000-92-101-1



Comparsons; Page 7 of 9-
Report Date: 19Jul-061:44PM
Analysis: I1.0974-6226,8158909psCCETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Root WI. (Dry. mg) Comparison 18-2059-0600 18-2059-0600 19 Jul-08 1:44 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD

Equal Variancet-Two-Sample C>T Untrnsformed 100 >100 1 N/A 39.56%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decislon(0.05)
Artiicial Soil/SedI 100 1.77694 1.85955 0.0567 0.69511 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statstic P-Value DecisIon(0.05)
Between 1.103015 1.103015 1 3.18 0.11348 Non-Significant Effect
Error 2.79465 0.349331 8
Total 3.89766467 1.4523461 9

ANOVA Assumptions
Attribute Test Statistle Critical P-Value DecisIon(0.01)

Variances Variance Ratio F 1.85552 23.15450 0.56404 Equal Variances
Distribution Shapiro-Wilk W 0.90430 0.24411 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 1.75706 1.08398 2A9600 0.67379
100 5 1.09283 0.40668 1.64600 0.49464

Graphics

-------- -----------------------------
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CEnism v1.1.2revi Approval:-126-Analyst_600M-92-101-1



CETIS Analysis Detail
Comparisons: Page a of 9
Report Date: 19Jul-08 1:44PM
Analysis: 04-7593.2873/B158909psC

Plant Bioassay - Chronic CH2M Hill

Endpoint - Analysis Type Sample Unit Control Unk Date Analyzed Version
Average Total Wt (WeL mg) Comparison 18-2059-0600 18-2059-0600 19 JuL-06 1:44 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariance tTwo-Sample C>T Unjransformed 100 >100 1 NIA 48.08%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSO Declslon(0.05)
Artificial Sol/Sedi 100 . 1.39789 1.85955 0.0998 35.8301 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 1793.503 1793.503 1 1.95 0.19969 Non-Significant Effect
Error 7342.568 917.821 8
Total 9138.07178. 2711.3245 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DOeclson(0.01)

Variances Variance Ratio F 1.27212 23.15450 0.82121 Equal Variances
Distribution Shapiro-Wilk W 0.93345 0.48264 Nonnal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean MInImLul Maximum SD
0 ArtificIal Soll/S 5 77.315 47.47 108.55 28.424
100 5 50.531 11.040 91.558 32.058

Graphics

I-5

0 -

0. . - -'s .'s CA 3s L' .
COnK-% Itankits

-127-
Approval:CETIS v1.1.2mvl Analyst: =000-092-101-1



CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19 Jul-06 1:44 PM
Analysis: 11-8940-4265,815B909psC

Plant Bloassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Dry. mg) Comparison - 18-2059-0600 18-2059"600 19Jul-061:44PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed 100 ;-100 1 NIA 36.08%

Group Comparisons

Control vs Cone.% Statistic Critical P-Value MSD Decision(0.05)
Arlificial Soil/Sedi 100 1.62623 1.85955 0.0713 2.52936 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declislon(0.05)
Between 12.23226 12.23226 - 1 2.64 0.14255 Non-Significant Effect
Error 37.00282 4.625352 8
Total 49.2350798 16.857616 9

ANOVAAssumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.13737 23.15450 0.48004 Equal Variances
Distribution Shapiro-Wilk W 0.93153 0.46311 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum- So Mean Minimum Maximum SD
0 Artificial SoIl/S 5 7.01092 4.83398 8.95398 1.71714
100 5 4.79893 1.35669 7.17798 2.51041

Graphics
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS EQUEST RC-051-138 Page J, of I
Collector Comiany Contact Tolenhone No. Proicet Coordinator

STANKOVICH, M. JOAN KESSNER 375.4688 KESSNEl, JH Price Code 8L Data Turnaroun4

Proictf Desiamition Samalina Location SAFNo. Air Quality Q 45 Days
100 & 300 Area Componc.nt of the RCIRA - Increntnal So 100-D-48:2 RC-051

IceChestNo. FieldLoebookNo. COA Method of Shinment
El.1596-1 BESRAS6520 GROUNDTRANSPORT

Shioned To Ofrsit. Proerty No. BM of Ladine/AfrBillNo.-
CH2MHILL A060151 SEEOSPC *

POSSIBLE SAMPLE IIAZARDS/REMARKS
NONE Preservation Num,

Type of Container ./ I
Special Handling and/or Storage - - ---o------
1st page .3/torriginolrmnerial to Corvllisfnr MISpreparaon nd No. of Container(s)

oliquoing. poSe Ifor rodioaswlyiirlfracfionw to Eberline. & page 2 ~ ~
for rheairal rnolydrlforetins to lion ille. Yoiume

spedi Toney
SAMPLE ANALYSIS sam

ASTM fl172

SampleNo. Matzia SampieDate SampleTime .- ..2..'' -

1T SOIL . ...S cn

CHAIN OF POSSESSION Sign/PrInt Nants SPECIAL INSTRUCTIONS . Maoi*
uitc y red oFnm Datefnt" Is 3c ved BySord In Da.in q/-. - Then imkS indicae ths wda iUNed 0i, anayCs o be inchded wit Snwiwn49.90 - Teae Sr

-/2L Th ,w nks indica dsaw das isa oao-.nlys sedi -ppedy tows COCCraM
DddrdDniReceived*Sto Dotrni Conw Joan Kcfsnrranyqusions.in

(I) PancleSinc(Dry St) D422 Moigws Coaweem. D2216. TOC -9060; pH (Soil) -.9045;
Utinqoiahed Bytflcacmd Fro DwAin RecNiiedBy/SwdIn R NogeabyKjcda. 35J.2A, ronia -3503; C Anions-300.0 escars Sods CS

RKliaquishcd By/RemWedFrm - DalWrmn RemeinedBy/Swrd In Date'rime

Reinquahcd ByIR Rmoved Fit. Da W/ne Rcoived fly/Siord In DIS/TnS t

Relnqished By/Removed re DatcTine By/SonedIIn DaLelint -

LABORATORy Received By Tide wtm"
SECTION

F4NAL SAMPLE Disposaldethod Dispowd By DaThI"

1flPOSrToN

BES-Cl (O8/2$/2005)



F/&o30
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-4S1-1S6 IP-s I Of

Collector Comany Contact Telerhone No. Project Coordinator
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Pricm Code 8L Data Turnaround

rolict Designation Samoliua Location SAFNo. Air Quality 0 45 Days
IGC & 300 Ant Compooe of the RCBRA - Incremental So I00-D-49-2 RC-051

Ice ChcstNo. Field LoebookNo. COA Method .f Sidoment
EL-I59-I 8ESRAS6520 . GROUND TRANSPORT-

Shinned To Om~ite Proocrty No. Bil of LadinaAlr Bill No.
CH2MHILL A060151 SEEOSPC

POSSIBLE SAMPLE HAZARDS/REMARKS N'

NONE resration

Typ o Cntane CP PIG
Special landling and/or Storage Type of ontainer - -

Usepase 3for original owterial to Corvallsfor MISpreparailon and No. of Container(s)
aliquoing. pageI'foradloonalyticalfractions to Eberine. A page 2 5o000 4WOg
for chemical waalytdcolfraction to Lionville. Volume

S.kM(). Solrim
Spews Tokky

SAMPLE ANALYSIS sea
Tnskay

ASTMEa172

Sample No. Matix * Sample Date Sample Time $4k l$h'l4 'tg4/ ,%Z*A .i4- : $ .b

SOI L. -; -C -4 2- -

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Manix

R6 uhixid F Dac CISooA ijDncsn 5-q-g , These ark Is=k ibm und a. nuiytcsw be frctuded wirh Suomiw.SO .. Total Sr
- Xi- A..he Byle., F. nwsks inne "td is a0hy/Stied to pmpciy (Wn CCC 5fom- .

Re iEdByfllkovcd Fj DA./ThM, Receivedp/Sored In Da/ffiCre o04W40

(1) pmnick Sin. (taySiev,) -D422t Moinre Coiald .D221t TOC .fl*. PH (Soul). 9W.t
Riiqwiid fly/Rmoved Free anfMReevd ftp/SWtore hiTl~ NiVoen by Ijeidahl - 351.2Z Asioca -3511.3; ICAMw .300 prcenPt Sokes

Relinquished By/Removed Fm DawcMM Received By/StoredIn D1)T4r)neL-V-

LABORATORY ReceiedBy Tine Dw'ine
SECTION -

FINALSAMPLE DisposalMethod . Diposcd By . D"naw,
D OSITON

eai- -o11 (00/29/2005)

.

I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-180 IPst L of I
Collector Comoany Contact Telephone No. Protect Coordlator

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER.JH MencCode SL Data 3Mround

prolectDeslnation Samnline Location SAF No. Air Quality 0 45 Days
100 & 300 Area Component of the RCBRA - Incremental So 1607-D2:1 RC-051

Ice Chest No. Field Loabook No. COA Method ofShionmat
EL-1596-1 BESRAS652O GROUNDTRANSPORT

ShiPed To OfrsitsProcerty No. Bill of Ladin/Air Bill No.
CH2MHILL. A060151 SEE OSC

POSSIDLE SAMPLE HAZARDS/REMARKS

NONE Pramat

Special Handling and/or Storage Type of Container - -

We page .ifr original natersol to Corvallis for MIS preparaion and No. of Container(s) I
*liquoting. page I or rodioanalytkalfraclions to Eberine. & page 2 ~ ""00"

for chemical analyr icoaffmins to Lionville. Volume

sc .(Uaip salria
Speca. Toniy

SAMPLE ANALYSIS s. ANO
Tonikky

I SampleNo. Matrix* SampleDate SampleTime W : -

J14JY2 SOIL 'I.~.L- -

CILAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix '
R uihda Fb.. Duate/L a- v 4dBy/Stand I. Dacdma -2--a - Thus ntuiaiat.-Iat uols rd oti m nst - .be m d wihoo .iu.80-Taolsg

hyi itti -.DaT DAdrm 5'Z-- TWC ma tnd dW 3/nm/~s- fir:ed Out-? **1SW ei.'* ih~rcirnN- otS
Relnqiiedy/Rmoedro Da/fme geei j~o4d ' DII e Mi i : rar~aKww nrforqyqtesian

Raliwquishd ByR or From D e nTat d a aoom*Jy.j Ued W ~p y fo s z C C f a
Comac~i~m inDW=OXcJoan -wwqm",

ROU~~skdBy/Rmowdrr,, D~wm* Rceivdayltomiio D IrmeC() Paicle. site 0)'Y Sieve) - DAZZ Mohlwo, Cnt- =16: TOC. 90a.~ pH (SoiU. 9W6;
R.H~q~sd By~tmoved ove Ds/Thrt ecea~dflyi~trtd ~ ine by Kj4ld.N - 353 Ail - 3-%; IC Aawk .304krniso~

R Mcuishd By/Removed From DwA/fore Received By/Stard In DaTUcfn

Relnquished Bygon4ved Fo, Date/time Received ByiSiod In Date/lim

LABORATORY ReceivedBy Tajo Date/im.
SECTION

FRIAL SAMPLE DisposalMethod DisposedBy Dae/rinse
D"SPOSITION

BIbEE-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPWLE ANALYSIS REOUEST RC-OS1-162 he I . I
Collector Comoani Contact Teleohone No. . Praict Coordinator

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code L Data Turnaround

ProiectDedAnation Samplina Location SAFNo AirQuality 45 Days100 & 300 Area Component of the RCBRA - Incemental So 116-F-l RC-05 y

Ice Chcst No. Field Loabook No. COA Method of Shicment
EL-1596-t BESRAS6520 GROUNDTRANSPORT

Shipoed To Offste Pronerty No. B1 of Ladina/Air BillNo.
CH2MHILL A060151 SEEOSPC

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Presrvaton

Special Handling and/or Storage Ty. ofContainer G7 -

Use paje Jffr eriginal awterial to Corvallisfor MISprepaatis and No. of Container(s) -
aliqwding. poie Ifor radiaonalyficalfractions so Eberine.& epage2
for chemical onalyikalfraclions to LionWle . Volume 0

StflM ScOPb.
Spin. T.&ky

SAMPLE ANALYSIS sod

ASN E572

i-- Sample No. Matrix Sample Date SampIimz AV-. a7* ZZ
J1'4 SOIL -a() o .n-I ._

CHAIN OF POSSESSION SigniPrint Names SPECIAL INSTRUCTIONS Mauiz 0
I shdE Al nvd Fvon DaIC/IFW j /V) R \Sd y/Stordl* Daleidrn 5-2 Thene mrk. indigae dhat oalss Uioed ow. , inalcs In be inkdacd wish Swoc iwn.49.S - tooal Sr

R *inqishfdBy/Rcmoved Frm Dg Recei-ed By/StotedT a daahti A 3 o 0

RehNqUisbed By/Remand From DVIMewZ Received By/Stmd IN Dawime C ormRqUI**d Bytcmond Frn Law/ ra Rved flyStored In DawT:rm -"c yX~a 312 MRa-=:1 nos-300 cmSl

Rtlinquided By/Removed Fromt Dawdrij Receid By/Sbtd In DaJ'rais

LABORATORY RCCdnd By Tlit . De/im.
SECTSON

Fl SAMPLE DisposaldMewiod Diposed By Daturlime

D SITION
BHi -. 11 (06/29/2005) -

-I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUOEST RC-051-234 Pt 1 of 1
Collector Comoanv Contact Teleubone No. Prolect Coordinator

STANKOVICH.M. JOAN KESSNER 375-4688 KESSNER.JH PriceCode 8 DataTurnaround

Project Desicnatioa Samolina Location SAF No. Air Quality Q 45 Days100 & 300 Arm ComponentoftheRC&RA-Inctemental So 600-208 RC-05 I

Ice Ccst No. Fleld Labook No. COA Method of SbIoment
EL-1596-1 BESRAS6520 GROUNDTRANSPORT

SWved To Offst. Proerty No. Big of Ladin/Air Bill No.
CH2MHUIL A06011 SEE OSPC

POSSIBLE SAMPLE UAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage .Type of Container
Us page 3jor original material to Corvallis for MIS preparation and No. of Container(s)
a1iquating, page Jfor radiuanalylicalfractioans to Eberine, & page 2
for chemicalanalyeicalframfio to Lionpille. Volume

S.kem(I)w S4s
sap.I T.r

SAMPLE ANALYSIS ASTM -
Yozay

t SampleNo. Maix* Sample Date &4leruns jf' ; - --

J C SOIL 17-2.-dO, 1 __ 3 _ --7

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Ma mx
S hud B iR Vd Fam Dcrim it'o R ei d B)Stand ii DSITriC - 3- fhe *'aws hidaem Sh tufl ed o a"atriaS toW bcindd w.1h SUOEfIQSO.9-TO8llSt

:a 4" - 3-c (\ Them. sU lndaO ua hs is a aalyzis used w poperly kmuan CcC fan-
R6i dfly/Reaoved D2WT/it Received Sacred In. Datiie ComaciJown Kunerformy quesao.

(1) fnick .'Size'(D' i.) . .421.1munConew . ,2216TOC- 906 h pi (Soi) - 9045.Itclnquistd ByRemoved From Dwrim id Bytr 14 Dam" Nitrogen by Kjdah. 351.3 Auurouia - 350.3: IC Aaioas - 300. Pecet Sds

Reinquished lycemowd Faom Dat/rm Recnived ByStored In Daum 6& /4,- -0. > 45 "

teiouiecd By/RenovcdFrot fn Dmefi Received By/Stnd I Darnil- X.Ot

ReinquWCd By/Ramovd Frnm D.,e/Tint r ved By/Staotd Ii Date/Time

LABORATORY Received By Tide DoeiTmG
SECTION

FINAL SAMPLE Dispoa Meltbod Dispond By De/TiMa
DI SITION

BHI-q-011 (08/29/2005)

-I



Washinaton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-258 INe I of .
Collector Companv Contact Telenhone No. Prolect Coordinator Code SL Data TurnaroundSTANKOVICH. M. JOAN IESSNER 37S-4688 KESSNER, JH
rolect Desienation S SamvlintLocation SAFNO. 45Days

100 & 300 Area Compmt of the RCBRA - Incremental So YAKIMA RIDGE II RC.tI -5 Air Quality 45 Days
Ice Chest No. FIeldLoebookNo. COA Method of Shipment

EL.1596-I BESRAS6520 GROUND TRANSPORT
SldopcdTo Offite Property No. Bill of Ladlne/AirBill No.

CH2MHILJ. A06015 SEEOSPC
POSSIBLE SANPLE UAZARDS/REMARKS
NONE Prcscrvatilon

Special Handling and/or Storage Tyeof Container
U/se paSe 3foroginal inalerial to CarvillsforMlSpparaion and No. of Container(s) I
oliquoting. page Ifor radi tanalytkc lfraciions 10 Eberline, A page 2 --
for chemical analyicalfracliou to Lionville. Volume

sac.w(I)hn Sa at
aSP-iW Tanum,

SAMPLE ANALYSIS 'i-I =
T.uhctq

AsTM E23172

Sampic No. Matri * Sample Date Sample Time 4
JIK SOIL §2--.-. .4;o2. - -

CHAIN OF POSSESSION SigrAPridn Names SPECIAL INSTRUCTIONS Manix
aer - i a By v d Dateflim #141 Receined By/StOd In Datdraag C- t hmee mirks indicate dfil nes; Ld ou. nalyteS to be ire Wed .ith Saonium-I9.9 - Tat S.

, S .a &e/i aa'" q/D - Then mxk i.dicae hat is a analysi used to propedy foemt COC foa,
Reknqvishid By/RAtmved From 5- 1?er Rmcn' yISWoreI DaWneCmcia~snroayusins.a.

(1) Ptk Sin (Dry Sic")- D4- imisam Coan a- D226:TOC -90a. pH (S -9045:Relnquished By/Removed FroIm Daic/Thi Received By/Stred In DA/Txn, Nivogc. by Igelda - 331.1 AawaL 3.3 IC Aoons - 300. pea Sokd AmA

RelinQuahed By/Removed rowm Received ylSuvrl In D6,9o04 i(n -

-V.-

ctlinquished By/Rcmoved rom Dae/Tine Received By/Stored In Dawi w

P*qushbed By/RMawod From DAte/Tint Receivd By/Stored in Dawtrime

LABORATORY Received By Tide Daatime
SECTION

FINA SAMPLE Disposal Medhod Disposed By Date/rie
D1SQSITION

a- -011 (08/29/2005)

I.

--



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-2S2 age :j of j

ollector Colway Contact Teleohone No. Project Coordinator
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Data Turnaround

Proicct Designation Sampling Location SAF No. A 45 Days
100 & 300 Area Compoot of the RCERA - Incremental So 600.171 A QC-Sa

Ice Chest No. Field Loebook No. COA Method of Shiont
EL-15-96 BESRAS6S20 GROUNDTRANSPORT

Shinned To Olisite Property No. Bil ofLadindAir Bill No.
CU2MHILL A0601SI SEEOSPC

POSSIBLE SAMPLE IAZARDS/DEMARICS
NONE Preservation

Special Handling and/or Storage Tp of Container
Use page 3jor original material to Corvallisfor MtSpreparaion and No. of Container(s)
aliquoting, page 1 for radwoanalyticalfractions to Ebcrline. & page 2
for chnical onalykicalfractiou to Lionille. Volume lows 4000

Scaiseh. Sdesae -
s,.a To~sy

SAMPLEANALYSIS ASTMEL9O.
T-Ihy

Asi 2172

l.a Sample No. Matrix Sample Date SampleTIMe ; C? t:.2

J11 ~~~ ~~SOIL % . 0( (0

CHAIN OF POSSESSION Sign/Print Names SPECIAL INST UCTIONS Matrix
ROn ~shed8y/ F,,Dte/rn0u4) Received By/Stared In Da,/rm o4- Ther rmrks indicate iu r Bred am. analywc tobe Icduded wih, Sromum-.90 - To St% . . T /If, Sr 4eC -/Z/ . // C#21 I /LL /.. f al k Indicatediatu a nona y. mied to properly tormmCOCtfar
Relinqui Byl/Removed From DtReceive yiSered a Dem Caa Kessner for any qucaiora. SMa

w. W
Relnqalm ly/fawd Rn atdom(I) an kkoSiz(DrSiane)D42.MoiswtCoae. D2216;TOC. 9060: pH (SoW -Sods;Relnquishd By/Rnoved Pro Received Byitatd in Nivosca by ieda -. ;I An . ge .

Ieinquhrd By/Remnned Frean Duerfn ReciwA By/Swoedet D/e& /9 7W d

Rclinished ly/Removed Froa Received By/Stored In D3(,Xo.si x.

Rekquishwd Byllcmoved r Datc/Thi Received By/SsoredIn Iaefrurs

LABORATORY Received By TWO DVM-K.
SECTION

Fr .SAMPLE Disposal Method Diposed By Dawrim
DI@OSITION

SHI -k01 I (08W2912005)



Washington Closure Hanfod 4 CHAIN OF CUSTODY/SAMPLJEANALYSIS REOUEST RC-051-240 IN, I of I
Collector Company Contact Teleuhone No. Prolect Coordinator

STANKOVICH M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround

ProlectDesianation Samnliaa Location SAFNO. Air Quality 5 45 Days
l00& 300Am Compoentofthe RCRA - Incremenul So '600--11 . ROOM

Ice Chest No. Field Loabook No. COA Method of Shlnmel
EL-1596-I BESRAS6520 GROUNDTRANSPORT

Shined To Offsite ProcerLy No. Bill of Lading/Air Bill No.
CH2MHILL A060151 SEE OSPC

POSSIBLE SAMPLE IIAZARDS/REMARKS

NONE Preseration No lni.

Special Handling and/or Storage Type of Contaier
es page JIfo originel material to Corvallis fo' MIS prepardon and No. of Container(s)
oliqoling. pugs ior ,adioonatyticalfraczions to Eberline, & page 2
Jot chemical analyticalfractians to lJonville. Vohme

Sp as Tohiesy
SAMPLEANALYSIS SA KWtde

lode hr
ASTME2172

Sample No. Mauix * Sample Dam Sample ri-ne wo Wr 'e

J&1 s11" mWMA -- v -- m (wJiI ~~~~SOIL 5 ' O o 5 _

CHAIN OF POSSESSION Sign/Pricd Names SPECIAL INSTRUCTIONS mabis 0
ved From DaT0 14' 0 R ,By.Swred In Dat/ine .9 ' Thess marks Wkdicat that uns lined out. .salyea lobe incided with Sonodum49.90 - Toal Sr

A -g -'OA 1et// M/4A'... M" owks jrodka teat e Isa aonaysh wAd Iptopertyfon COC In -
Ded By/RWmo/lit DAee Rciwd Stared IsDnfli Conta Joan Raw for say quoTa

w .W
(I) Pankk Size rySieve). Deg .MoiweCost. D26:IC-906; pH (Sow.9045;

aqoiecd By~eomn An Dl~imt~W Recuied flyJSbord toDmnn Knrgeo by Vjeld -j WS.I., Anmoga 3514; IC Anions - 300,O FoaM Solids o~,.

Rziir.4sed By~temoved An Dabd/Thwe Received RylStad In DaeW/Zion 0 5 W

ehqishedBy/PenIed rA Date/waled By/SredI DaIe/ninERcinqAthcd By/R moved rO, Date/That Received fyJSacrd I Date/Timww,

ReSAqWishd By/R4=md ro Davi/rme Rectined SylSwaed la Dais/fime

lABORATORY Received By Tde DeW/fl
SECTION

FINAL SAMPLE Disposal Method Disposed By DAWTT
DI ITION

BHI-q$-O1 1 (08/29/2005)

1



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51.276 P4 I of .1
Collector Company Contact Telcubone No. Prolect Coordinator

STANKOVICK M. LOAN KESSNER 375-4688 KESSNER.JH Price Code SL Data Turnaround

Proiect Desienation Samolina Location SAP No. Air Quality Q 45 Days100 & 300 Area Component of the RCBRA - Incremanal So SADDLE MOUNTAIN RC-01

Ice Chest No. Field Loabook No. COA Method of Shloment
E1,1596-1 BESRAS6520 GROUND TRANSPORT

Shinned To Offsite Property No. Bof LadIn/Afr Bill No.
CHMHILL A060151 EEOSPC

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Container
Uke page 3for original mterial to Corvallisfor MSjprepaawion and No. of Container(s) I
aliquoiing page.i far rdicanolydcatlfractions to EbLerin*, &pape 21"""'"~
far ch wicol anaiydicalfracsionsso Lion ville. .Volume Os 40j

Spesht teaiky

SAMPLE ANALYSIS SW Ne
Teak..ly

Asfl .2172

i Sample No. Matrix * Sample Date Sample Tim

JiI1 SOIL 5- 9HOO --9_ _ __ -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
B R d ron DbeeTuMn V- O Reqiwd By/Sacred In DI/TTW -1"4 Ths. turks I5dicst4 -at unless ied eue. anays to be rcl'jdcd widh Strorm .9.9 -Tout Sr

21;//4 _ /.-Et ... _ / The =b tksIndi ae d this a non-.l.yis Ued to po".y fomw CoC m.br
e edByRwd run Da/Dr"n Receiwd yIStoredIn Dttf/ttn Ceract iose Xness teany qusono-s.

d() Panicle Sm4 P7rii 5c .D422 Moisre Couast -D2216. TC- 90A. pH aila) - 9045.
Nikogn by K1i . 351.2; AMna - 3$0.3; IC Anion - 300.0; Pertert Soids -

-. rt I Ztr2

RelnquiseedEyfleiroedFrom D" Received By/Sterd In .- "i L ... s 5 .S
-U-W

rIqisbed BytRernovcdi ora Date/Tin iBy/Stord In Datkftrnm SOc

Reiqished By/temoved From Date/Tarn recevd By/Str dIn Date/lin-

LABORATORY Rceived By TeO DaTe/uIve
SECTION

FINALSAMPLE DisposalMethod Disosed By Date/flu.
DI SITION

BKIF-011 (01I/2/005)



, CH2MHILL

May 31, 2006

ELR Consulting
2328 S. Garfield Street
Kennewick, WA 99337

-PI~ k -uwm

973r3-a
PAo -W as

9733M)428

Tel 54I1lf"fl1

FOX 54I.752=8

4.4

DS ra 8 1

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1610

Dear Emmett Richards:

On April 26,2006, CH2M HILL Applied Sciences Laboratory received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135.

Sincerely,

Mark Bos
Analytical Manager

Enclosures

PAGE 1 of 73



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1610

Date Time
Sample ID Client Sample ID Collected Collected

F161001 iiifr 04/2&2006 15:00

-2-
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CH2rAHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte As analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified: the associated numerical value is the approximate
- concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentativeidentification".

NJ The analysis indicates the presence of an analyte that has been "ientatively identified"
and the associated numerical value represents its approximate concentration.

. P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated nurmerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and neet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

B The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

* The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

G:\REPORTSCLP Dais Qualificn.doc 4

e
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AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 BatchNo.:P1610

Lab Name: CH2M HI.L Annled SciencesLab

Project Name: ELR Consulting

Contract #.: 920842.OTC

Prime Connactor.:

L Holding Tim"
All acceptance criteria were met.

IL Analysis:

A. Calibration
All acceptance criteria were met.

B. Blanks
All acceptance criteria were met

C. Matrix Soike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met

a Duplicate Samplefsf:
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

IIL Sampline Equioment
None.

IV. Documntation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by a At

Reviewed by: 4.4 A
'If

Date: So-OP

Date:_ 3 1 'M

U

-6-
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SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J.l2T0

SDG No.: F1610

Matrix: SOIL

t Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 7161001

Date Received: 04/26/06

FORM I GEN CHE

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 AMmrnia-N 1.20 4.51 3.59 B mg/kg 1 0.4477 G E350.3 05/24/06

-8-=ro60530-16,05-PUM-Wv



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample IDs

831-0524

S=a No.: 71610

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0524

Date Received: / /

FORM I GEN CEflr6S3S-1Oi:OS.n2A1S.V

Sample Analysis Date
CAS No. Analyte MDL PQL Result U Units DF Amount Method Analyzed

7664-41-7 Amnojtia-N 0.534 2.00 2.00 U ag/kg 1 1 a 3350.3 05/24/06

- a _

-9-



QC DATA
SUMMARY

-10-



2-WC

GENERAL CHE)ISTRY INITIAL CALIBRATION DATA

SDG No.: F1610

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 052406NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 05/24/06 09.30

Concentration Units: mg/L.

Comments:

mdo53O-16.S4-fl41o-w O

Std Resp Std Resp Std Resp Std ReSp Std Reap Std Resp Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Amnonia-N 0.10 163 1.0 108 10.0 54.3 100 -0.10

E3s idFORM IX GEN CHEXf



2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDQ No.: P1610

Analysis Method: E350.3

Instrument Name: NOME

Initial Calibration ID: 052406NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 05/24/06 09:30

Concentration Units: mg/L

Coaiernts:

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Amnonia-N LNR 1.0000

arosesse-as:sa-nexe-w



2B-WC

GENERAL CHEISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SMG No.: P1610

Analysis Method: 2350.3

Instrument Name: NONE

Initial Calibration ID: 052406NH3

Lab Name: CH2M HILL/LAB/CVO

Second Source ID:ICV-0524

Concentration Units: mIg/L

Comments:

FORM II-B GEN CHEMterOS3S.-1O OS-flflf-.V

Analyte Expected Found %D Q

Anzonia-N 1 1.03 3.3

s



2A-WC
GENERAL CIEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1610

Analysis Method: E350.3

Instrument Name: NONME

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 052406NH3

Concentration Units: mg/L

Initial Calibration ID: 052406NN3

CCV ft ID:CV1-0524 CCV #2 ID:CV2-0524 CCV #3 ID:CV3-0524

Analyte Expected Found to Q Expected Found WD Q Expected Found D C

Amrnonia-N 1 0.999 -0.1 10 9.95 -0.5 10 9.02 -9.6

FORM II-A GEN CHE14 ETS1

Commentst

ms ) ua3-ise-nmed



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1510

Analysis Method: K350.3

Initial Cal ID: 052406NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

S81-0524

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0524

Date Apalyzed: 05/24/06

Time Analyzed: 1021

THIS )ETHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSlS0524 .S1S0524 05/24/06 0955
JIIJTO F161001 05/24/06 1037

COMIENTS:

=VSOS36-10,OS-nl"O-V ~om~ III GEN aim 
£350.3

E350.3

-is-

08
15

t * I

FORM III GEN CHEN



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.i F1610

Analysis Method: E350.3

Initial Cal ID: OS2406NH3

Matrix: (Soil/Water) SOIS

Instrument: NONE

Lab Name: CH2M HILLILAB/CVO

LCS ID: ESIS0524

Date Analyzedi 05/24/06

Time Analyzed: 0955

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R I Q

Ammonia-N 20 20.7 103 75-125

* Values outside of QC limits

Conments:

FORM VII GEN CRE2060330-10. 05-1S61-Vw



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SG No.: F1610 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 052406NH3

Lab Code: CVO

CONMENTS:

FORM xIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL I LEVEL 1 05/24/06 0930
-02 LEVEL 2 LEVEL 2 05/24/06 0935
03 LEVEL 3 LEVEL 3 05/24/06 0940
04 LEVEL 4 LEVEL 4 05/24/06 0947
05 CVI-0524 CV1-0524 05/24/06 0947
06 CV2-0524 CV2-0524 05/24/06 0950
07 ICV-0524 ICV-0524 05/24/06 0955
08 85130524 BSS10524 05/24/06 0955
10 SB1-0524 SBI-0524 05/24/06 1021
15 JU1JTO F161001 05/24/06 1037
22 CV3-0524 CV3-0524 05/24/06 1101

E3560 31" 6053-1t 0rMiO-1



, CH2MHILLa,~j AnP~k mmta "

MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-0278

Analytical Method: E350.3 Insitment ID: NONE

Matrix: al Concentration Units: mztag

Analysis Ant Replicates Std.
Analyte Date Spiked -1 2 3 4 5 6 7 8 Dcv. MDL

Ammonia 08105/0 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

£7w60s.,&-.1'I.r1

05130106



ANIONS BY METHOD EPA300.UA

-19-



CASE NARRATIVE
ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Applied SciencesLab

Batch No.: P1610

Contract #.: 920842.QIfT

Base/Command: ELR Consuldnut Prime Contractor.:

L Holdina Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Soike Duplicate Samole(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Snike(LCS)
All acceptance criteria were met.

I. Analytical Exceptio:
None.

P. .
None.

III. Samnline Eauipment
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reportedby

Reviewed br

Date: ///P ?

Date: 5/954 oC

AFCEE FORM I-1 -20-



SAMPLEDATA
SUMMARY

-21-



1A-WC
GENEtAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID,

JflJT0

SDQ No.: F1610

atrix: SOIL

% Moisture: 1

Lab Names CH2M HILL/LAB/CVO

Lab Sample ID: 7161001

Date Received: 04/26/06

FORM I GEN CHEN

Sample Analysis Date
CAS No. Analyte MDL PQL Result 0 Units DF Amount. Method Analyzed

16887-00-6 Chloride 0.0588 0.484 0.573 zg/kg 1 5.218 0 E300.0A 05109/06
16984-48-8 Fluoride 0.0525 0.484 0.0819 B mg/kg 1 5.218 0 E300.OA 05109/06
14797-55-8 Nitrate-N 0.0454 0.484 1.05 ng/kg 1 5.218 0 E300.OA 05/09/06
14797-65-0 Nitrite-N 0.0434 0.484 0.270 a mg/kg 1 5.218 G K300.OA 05/09/06

14808-79-8 Sulfate 0.0780 0.484 4.07 ng/kg 1 5.218 G E300.OA 05/09/06

-22-ao40s24-16Si-Mlie-g



IA-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEE

Field Sample ID,

SRl-0509

SDO No.: 71610

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-0509

Date Received: / /

Sample Analysis Date
CAS No. Analyte 3DL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0607 0.300 0.500 U vg/kg 1 5 G E300.0a 05/09/06
16984-48-8 Fluoride 0.0343 0.500 0.500 U ig/kg 1 S C E300.OA 05/09/06
14797-55-8 Nitrate-N 0.0469 0.500 0.500 U rg/kg 1 5 C E300.0A 05/09/06
14797-65-0 Nitrite-N 0.0449 0.500 0.500 U mg/kg 1 5 G E300.0A 05/09/06
14808-79-8 Sulfate 0.0806 0.500 0.0900 B mg/kg 1 S G E300.0h 05/09/06

e-7-

FORM I GEN CHM -23-onesosae-20:15.ng10-er



QC DATA SUMMARY

-24-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1610

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 30OA-013006

Coaments:

Lab Name: CH2N HILL/LAB/CVO

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

-25-
E300.OAFORM II GEN CHEM

Std Reap Std Resp Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0032 0.050 0.0041 0.10 0.023 0.50 0.050 1.0 0.11 i.0 0.67 10.0 1.5
Fluoride 0.10 0.0085 0.50 0.046 1.0 0.13 5.0 0.85 10.0 1.8
Nitrate-N 0.020 0.0059 0.050 0.012 0.10 0.067 0.50 0.14 1.0 . 0.32 5.0 1.6 10.0 4.1
Nitrite-N 0.020 0.0067 0.050 0.012 0.10 0.050 0.50 0.10 1.0 0.25 5.0 1.4 10.0 3.0
Sulfate 0.060 0.0065 0.15 0.014 0.30 0.059 1.5 0.13 3.0 0.27 15.0 1.5 30.0 3.2

405s9-10,sd-ftaa-w



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SG No.: F1610

Analysi# Method: E300.0A

Instrument Name: ICO

Initial Calibration ID 300A-013006

Lab Name: CH2M H ILL/LAB/CVO

Initial Calibration Date: 01/30/06 18:21

Concentration Units: mg/L

Comments:

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Chloride LNR 0.9985
Fluoride LMR 0.9988

Nitrate-N LNR 0.9983

Nitrite-N LNR 0.9988

sulfate LNR 0.9991

E3k .YL60519-10.54-1610-W



2B-WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: 1610

Analysis Method: E300.OA

Instrument Name: CM

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0130

Concentration Units: mg_

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Chloride 5 5.06 1.2
Fluoride 5 4.57 -8.6
Nitrate-N 7.19 7.13 -0.8
Nitrite-N 1.13 1.02 -9.4

Sulfate 5 5.14 2.8

no 6s50-i6ssa-riM- "



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1610

Analysis Method: E300.0A

Instrument Name: ICC

Initial Calibration ID: 300A-013006

CCV #1 ID:CV1-0509

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 005090603

Concentration Units: mglt_

CCV #2 ID:CV2-0509 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected Found tD 0

Chloride 5 4.53 -9.5 2.5 2.34 -6.3
Fluoride 5 4.74 -5.2 2.5 2.43 -2.7

Nitrate-N 5 4.65 -6.9 2.5 2.50 -0.2

Nitrite-N 5 5.15 3.1 2.5 2.37 -5.0

Sulfate 15 14.3 -4.4 7.5 7.04 -6.1

Conents:

FORM II-A GEN CHENM6,a5osi-:o0M-.sM"



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDO No.: F1610

Analysis Method: E300.OA

Initial Cal ID: 30OA-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Field Sample ID:

531-0509

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0509

Date Analyzed:. 05/09/06

Time Analyzed: 180.

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

16
17
18
23

COMMENTS:

no 1s9-10,54-ns-v"

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

310509 BS1S0509 . 05/09/06 1653
BS2S0509 BS2SO509 05/09/06 1712
5S3S0509 BS3S0509 05/09/06 1732
J11JTO F161001 05/09/06 2055

3300.OA-29-FORK III GEN CHEM



7-wC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: 71610

Analysis Method: E300.0kA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICO

Lab Name: CH2M HNLL/LAB/CVO

LCS ID: BS1S0509

Date Analyzed: 05/09/06

Time Analyzed: 1653

Concentration Units: mg/kg

QC Limits
Analyte . xpected Found %R %R Q

Chloride 25 25.4 102 90-110
Fluoride 25 24.3 97.1 90-110
sulfate 25 26.9 108 90-110

Values outside of QC limits

Comaents:

-30-
3300.0FORM VII GEN CHEM'TLA'OS1'- Liz O-FitO -V



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDO No.: F1610

Analysis Method: E300.OA

Initial Cal ID; 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2N HILL/LAB/CVO

LCS ID: BS2SO509

Date Analyzed: 05/09/06

Time Analyzed: 1712

Concentration Units: mg/kg

OC Limits
Analyte Expected Found %R %R Q

Nitrite-N 5.65 6.14 109 90-110

Values outside of QC limits

Corments:

-31-
E300.0FORM VII GEN CHEMnoses19-sa.oa-ruxo-w



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1610

Analysis Method: E300.0A

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS3S0509

Date Analyzed: 05/09/06

Time Analyzed: 1732

Concentration Units: mg/kg.

QC Limits
Analyte Expected Found %R IR Q

Nitrate-N 35.95 39.6 110 90-110

* Values outside of QC limits

Conents:

FORM VII GEN CHEM
-32-

E300.0nosests-n.ci-risiew



14-WC

GENERAL CHEISTRY ANALYTICAL SEQUENCE

SD No.: 11610

Analysis Method: E300;OA

Instrument: ASS

Analytical Lot ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVELI LEVELI 01/30/06 1729

03 LEVEL2 LEVEL2 01/30/06 1739
04 LEVEL3 LEVEL3 01/30/06 1749
05 LEVEL4 LEVEL4 01/30/06 1758
06 LEVELS LEVELS 01/30/06 1808
07 LEVEL6 LEVEL6 01/30/06 1818

08 LEVEL7 LEVEL7 01/30/06 1827
10 ICV-0130 ICV-0130 01/30/06 1846
11 ICV-0130 ICV-0130 01/30/06 1856
13 ICV-0130 ICV-0130 01/30/06 1916

COMMENTS:

-33-
E300.0AFORM XIV GEN CHEMYOM4Is-&.454-f101-w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1610 , Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 005090603

15
16
17
is
19
23
28

Lab Code: CVO

COMMENTS:

-34-
E300. OAFORM XIV GEN C!UM

yt.05019-Ioa U-till-V

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV-0509 CVI-OS09 05/09/06 1643

BS1S0509 BS10509 05/09/06 1653
BS2S0509 BS2SO509 05/09/06 1712
BS3S0509 BS3S0509 05/09/06 1732
SB1-0509 SB1-0509 05/09/06 1801
JX1JT0 F161001 05/09/06 2055
CV2-0509 CV2-0509 05/09/06 2144



MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASIJ
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330.0428
Telophong 541-752-4271
Fax: 541-752-0276

Analytical Method: E300.OA Instrument ID: LQQ

Matrix: Soil Concentration Units: ms/k

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 .3 4 5 6 7 8 Dev. MDL

Nitrate 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 M.225 0.255 0.0149 00469

Niirite-N 11/01105 0.25 0.230 0.270 0.20 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride . 101JO5 0.23 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoride 11102/05 0.5 0.505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

1 -35-1

0 CH2MHILL

05/19/06



PERCENT MOISTURE
ASTM D2216

-36-



IA-WC

GENERAL cHmrIsTRY ANALYSIS DATA smiET

Field Sample ID:

J110TO

SDG No.: 71610

atrix: SOIL

Lab Name: CH21 HRLL/LAB/CVO

Lab Sample ID: F161001

Date Received: 04/26/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 0.462 % 1 8.2553 0 AM D2216 04/27/06

-37-
FORM I GEN CHEN=060417-19,01nrm-w



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 £ sample used
Weight retained is the weight of material ON each sieve
ANALYST: KM OMM006

F161001
LID.

Client
LD.

JIM31

Sieve

8
16
30
50
100

.200
pan
total

Sieve Size Sieve Size
(UFA)
2362
1180
600
500
147
75

C82MKIL
4ppodsdwice Gmtup

230 MV KbW&Vd. CafW~ O 97l30-
PA 8,9424 Cach OR efliP.OG

TMML0f7Iw Pea uijazm

Lab (mm)
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retained

0.00
26.90,-
131.50
127.50
77.90
108.00
29.20
501.0

Weight
Rftained

(%)
0.00
5.37

26.25
25.45
15.55
21.56
5.83

Cumulative
Coaner

(%)
0.00
5.37
31.62
57.07
72.61
94.17
100.00

Cumulative
Finer

100.00
94.63
68.38
42.93
27.39
5.83
0.00

(hi



pH
METHOD SW9045C

-40-



IA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field SaMrle ID:

JanJT,

SDO No.: F1610

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F161001

Date Received: 04/26/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DP Amount Method Analyzed

pH pH 0.00 0.00 8.87 pH 1 20 G W9045C 04/27/06

-41-
FORK I GEN CHEMM6r427.-9.08-Ms1-w



TKN
METHOD EPA 351.4

-42-



CASE NARRATIVE.
TKN

Analytical Method: EPA 351.4

Lab Name: CH2M HILL Avnlied Sciences Lab

Project Name: ELR Consulting

BatchNo.:Fl610

Contract #.: 920942±OTC

Prime Contractor.:

L Holding Times:
All acceptance criteria were met.

IL Analysis:

A. Calibration
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met

C. Matrix Spike/Matrix Spike Duplicatd(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Snike(LCS)
All acceptance criteria were met.

B. Duplicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:

IML Samnling F&Wipmn:-
Nono

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILl, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: 2 4L 1L4 v4 Date: ,5-3 c)-0 (a

Reviewed by:a.. Date: hk

-43-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sarple ID:

J.IITO

SDO No.: F1610

Matrix: SOIL

% Moisture: 1

Lab Name: CH2X HILL/LAB/CVO

Lab Sample ID: 7161001

Date Received: 04/26/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 53.8 197 134 B mg/kg 1 0.5117 0 E351.4 05/05/06

FORM I GEN CHEM -45-nro 6030-11. Oo-rlflo-u



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-0505

SDG No.: 71610

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0505

Date Received: / /

Sample ' Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 27.3 100 61.3 B m/kg 1 . G 3351.4 05/05/06

FORM I GEM CIEM -46-erosesso.mos.nsio-w



QC DATA
SUMMARY

-47-



GENERAL CHEMISTRY INITIAL CALIBRATION nATA

SIG No.: P1610

Analysis Method: E351.4

Instrument Name: M ON

Initial Calibration ID: 050506TK1

Lab Name: CH2M HTLL/LAB/CVO

Initial Calibration Date: 05/05/06 1040

Concentration Units: mq/L

Coments:

FORK 11 GEN CHEM

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 IS7 20.0 212 200 55.7 2000 -2.2

M6033ssou.*#-nm -u



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1610

Analysis Method: E351.4

Instrhment Name: NONE

Initial Calibration ID: 050506TIW

Lab Nans: CH2K HILL/LAB/CVO

Initial Calibration Date: 05/0/0 2040

Concentration Units: MqgI

Comments:

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r 0

Total Ejeldahl Nitrogen as N LNR 0.9998

E-3494-rmgom53-mos0-mi"0-



GENERAL CHEmISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1610

Analysis ethod: E351.4

Instrument Naine: NONE

Initial Calibration ID: OS0506TXN

Lab Name: CH2M HILL/LAB/CVO

Second Source ID:ICV-OSOS

Concentration Units: mg/L

Commnents:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Total ljeldahl Nitrogen as N 28.4 30.5 7.5

M6033sse-,08-nnd-b



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: P1610

Analysis Method: E351.4

Instrument Name: NONE

- Lab Names CN2M NILL/LAB/CVO

Analytical Lot ID: 050506TKN

Concentration Units: g/L

Initial Calibration ID: 050506TKN

CCV #1 IDtCV1-0505 CCV #2 ID:CV2-0505 CCV 13 ID:CV3-0S05

Analyte Expected Found tD Q Expected Found %D Q Expected Found ID Q

Total Kjeldahl Nitrogen as N 2 2.06 3.1 20 19.4 -2.8 20 17.3 -13.3

Comments:

FORM II-A GEN CHEcrosesse-usse-risse-w



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: 71610

Analysis Method: 3351.4

Initial Cal ID: 05OS06TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

Sa1-0505

Lab Name: CH2H HILL/LAB/CVO

Lab Sample ID: SBI-0505

Date Analyzed: 05/05/06

Time Analyzed: 1129

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

coMMENTS:

fO6ESS-U.08-nt-w FORM i cEN CHE5. E352.4

-52-

09
18

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S0505 BS1S0505 05/05/06 1129
J1JTO F161001 05/05/06 1150



7-WC
GEN2RAL CHEMISTRY LABORATORY CONTROL SAMPLE

SO No.. 11610

Analysis Method: E351.4

Initial Cal ID: 050506TKN

Matrix: (Soil/water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSIS0505

Date Analyzed: 05/05/06

Time Analyzed: 1129

Concentration Units: mg/kg

QC Limits
Analyte Expected Pound R %RQ

Total lJeldahl Nitrogen as N 1420 1530 108 .75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E351-6-=*romoso-.os-nniew



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SD No.: F1610 Lab Name: Cf2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 050506TKN

01

02
03
04
05
06
07
09
11
18
22

Lab Code: CVO

COMMENTS:

IORM XIV GEM CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL I. LEVEL 1 05/05/06 1040
LEVEL 2 LEVEL 2 05/05/06 1045
LEVEL 3 LEVEL 3 05/05/06 1050
LEVEL 4 LEVEL 4 05/05/06 1055
CV1-0505 CV1-0505 05/05/06 1122
CV2-0505 CV2-0505 05/05/06 1122
ICV-0505 ICV-0505 05/05/06 1127
BS150505 BS1S0505 05/05/06 1129
SB1-0505 SB1-0505 05/05/06 1129
J12JT0 F161001 05/05/06 1150
CV3-0505 CV3-0505 05/05/06 1322

E351.44grosos30-16:30-ris10-w



MDL Study Report

CH2M HILL
Appled Sciences Labortory (AS.)
2300 NW Walnut Blvd.
P.O. Box 428
Coriva s. OR 97330-0428
Telephone: 541-7524271
Fax: 541-752-0278

Analytical Method: E351.4 Instrument ID: EMNB

Matrix: &gil Concentration Units: mzl

Analysis Ant. Replicates Std.
Analyle Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

TotalljeldahINithogn 03/13106 100 168 154 161 147 152 161 171 8.67 27.3

E£MSJ1I-flI61&W

, CH2MHILL
.qM" AFM &bt

05130)06



S

TOTAL ORGANIC CARBON
BY ASTM E777

-56-



CASENARRATIVE
TOC SOILS

Analytical Method: ASZM B-777

Lab Name: CH2M HILL Anlied Sciences Lab

Project Name: ELR.Cmmliinz.

BatchNo.: F1610

Contract #: 920842.0T

Prime Contractor

L Holdine11mes:
All acceptance criteria were mt.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met

C. Matrix Snike/Matrix SRike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Snike(LCS)
All acceptance criteria were met.

B. Dplicate Samle(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
All acceptance criteria were met

Ill Samnlins Equjoinent
None.

IV. Documentation Exceptions:
None

V. I ceify that this data package is in compliance witfrthe terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:-

Reviewedbyt .-

Date:

Date: 'stob

-57-



SAMPLE DATA SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHE=

Field Sample ID:

na .

SDG No.: F1610

atrix: sOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F161001

Date Received: 04/26/06

-59-
4O-52-11 a616-O-w

Sarle Analysis Date
CAS No. Analyte MDL POL Result Q Units DV Amount Method Analyzed

TOC Total Organic Carbon 135 387 3700 g/kg 1 0.2585 0 ASM E777 05/16/06

FORK I GEN CHEM



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-0516

S= No.: F1610

Matrix: SOIL

% oisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0516

Date Received: / /

-60-
FORM I GEM CHE

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U ngkg 1 1 G ASMX E777 03116/06

006052-n1,3-ngo-v



QC SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SD No.: 11610

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Names CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: m91/A

Comments:

FORK i GEN CHEM

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap

Analyte .1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 200 737000 200 1600000 1000 6840000 4000 2.483.7 8000 4.79E.7

ASTM[4Du060525-11.36-r1610-et



2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

S No.: P1610

Analysis Method: ASTH E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405Si

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Comments:

FORK II (Part 2) GEN CHEN

Curve
Analyte Type r Q

Total Organic Carbon LNR 0.9997

ASTICArmesosas-ness-nsto-a



23-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1610

Analysis Method: ASTM E777

Instrument Names TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-1014

Concentration Units: mg/kg

Comments:

FORM I-B GEN CHM

Analyte Expected Found %D g

Total Organic Carbon 6430 6680 3.9

ASKbfnn060525-st:36-risica



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: P1610

Analysis Method: ASTM 3777

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

CCV #1 ID: CVl-0516

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 051606TOCS

Concentration Units: mg/kg

CCV #2 ID: CV2-0516 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected ibund %D Q
Total Organic Carbon 4000 4230 5.9 4000 4180 4.4

Comments:

FORM II-A GEN CHEM AsTw-65rW060525-U,36-rnlo-W



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SW No.: F1610

Analysis Method: AST 3777

Initial Cal ID: 10140561

Matrix: (Soil/Water) SOI

Instrument: TOC Skalar

Field Sample ID:

631-0 516

Lab Name: CH2K HILL/LAB/CVO

Lab Sample ID: SB1-0516

Date Analyzed: 05/16/06

Time Analyzed: 1049

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS. AND MSD:

COMMENTS:

OS"2S-2.3S-nfl"S-V FORM III GEN CHEM

02
07

CLIENT LAB DATE TINE
SAMPSAMPLE AMPLE ID ANALYZED ANALYZED

BS150516 BSS10516 05/16/06 1038
J11JT0 F161001 05/16/06 1126

ASTM E777
-66-



7-WC
QENERAL CHM4ISTRY LABORATORY CONTROL SAMPLE

SD No.: F1610

Analysis Method: ASTM E777

Initial Cal ID: 10140531

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS150516

Date Analyzed: 05/16/06

Time Analyzed: 1038

Concentration Units: ig/kg

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 8840 9450 107 75-125

* Values outside of QC limits

Corments: '

FORM VII GEN CEMCEM65.tUlI 6-nftW



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1610 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Instrument: TUC SKALAR

Analytical Lot ID: 101405TOCS

Lab Code: CVO

CO)DHENTS:

O OSf5-11. 36-rift-w FORM XIV GEN CHEN

02

03
04
05
06
07

CLIENT LAB DATE TIME
SAMPLE ID SAJEPLE ID ANALYZED ANALYZED

LEVELI LEVELL 10/14/05 1148
LEVEL2 LEVEL2 10/14/05 1158
LEVEL3 LEVEL3 10/14/05 1208
LEVEL4 LEVEL4 10/14/05 1218
LEVELS LEVELS 10/14/05 1228
ICV-1014 ICV-1014 10/14/05 1252

ASTM E7778



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDa No.: P1610 Lab Name: CH2M HILL/LAB/CVO

Analysis Methods ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 051606TOCS

Lab Code: CVO

______ I ___ ___ I.___

SFORM XIV GE CM2 ASTM E

01
02
03
07

14

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-0516 CV1-0516 05116106 1022
BS2SO516 BSIS0516 05/16/06 1038
SBI-0516 SD1-0516 05/16/06 1049
JlJTO 7161001 05/16/06 1126
CV2-0516 CV2-0516 05/16/06 1246

'I 4 4

COMMENTS:

moszs-11,3-nise-W



, CH2MHILL
,11 11 -PWd kt

MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-278

Analytical Method: ASTM ET Instrument ID: TOC Skalar
Matrix: 5kI Concentration Units: mz&g

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 - 3 4 S 6 7 8 Dev. MDL

TotulOrpnicCarbon 08117/05 140 31.0 14A 8.19 29.4 32A 27.1 6.37 11.1 35.0

Dm6am5flhMJ&FWId4

05125106
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Washington aosure HanfOrd CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-138 P1a 1 of I
C'ln, Co-ay Contact Tlenione No. Project Coordinator

SrANKOVICH M. JOAN KESSNER 375-468 KESNER.JH Price Cede 8L DIU buruanand

Prolect Dsznallon Smgliun IAcafin SAFN.. A 45 Days
100 & 300 Area Compoent of the RCBRA - InmenI So 100-D-4:2 RC-051

Xc.hestNo. Felid Lshook No. CA Methodol~hinmat
EL1596-1 BESRAS6S2O GROUNDTRANSPORT

Shined To Offsilh Proverty No. NO ot Ladinu/Air Bill No.-
CH2MHILL A060151 SEEOSPC ' .

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Nreservtc NM NM..

Type of Container GP
Special ulan SCg sndor .------------------------------------------
Use page Sfor r4gnal ma"ial to Corallisfor MIS preparadan and No. tContaiWCrWS)

cliquouing, page I for radioanafyuical fracdonr so beulWe, & page 2 ~~~ 4~
for chemical aalyflcalfraacias to Umville. Vo611m

SAMPLE ANALYSIS

SampleNO MaN06 SampleDate Samplellme A ' $

J IJTO S04L -1'50_ C)C

CHAIN OF POSSESSION sigt/hriA Namns SPECIAL INSTRUCTIONS . .Mabrix*

rit. DaImla 153 wAdS r4dI. D.s.ite t/- 4% TthintSSd*1caEdhnnesnd. ublkbCnIflshd-A iehSti*4fl990T& -a"

-WA a-Thes, o d-W da. Chaiis. a ino-anM ysi t opuptly os CDC hia
By/emoed~m Deetrm ectivd *Wted I&/rn CQmLatJwnAKumneforuyqe. - s~mi

'. w.v

-Byate" ed F M DArI ReccivedBys orS a () D s) -D C3M d tCO sc e- D ; O C-9 pH )904
N'snea by KOWAd'h . SSLZ A a - 3503; IC Aaorn' 3W4. Patam SoUds

RckiqisBy/gflad Fom Dawliaem Recmwid BSwred In Datme,.

Rcelihc4dBy/Removd Em Dawern= 
V-V" ~/SoedaDad o

LABORATORY Receid By TO D&W110
SECTION

F"SAPLE Disposal Melod Dispied By

B4iWO-SE-0I (O&2&2005)



CH2MILL
bee.. AnalycAlY SeMes Sample Receipt Record

Batch Number I 1 Datereceived: I 9-7Cr

Client/Project f"Mgdprl
VERIFICATION OF SAMPLE CONDITONS (verify all items)* HD = Client Hand delivered Samples

Observation YES NO
Radiological Screening for AFCEE
Were custody seals intact and on the outside of the cooler? 40

If yes, Where? Front RearLt Side Rt Side
Type of packing mater:al: Ice Blue ice Bubbe wrap ____

Was the Chain of Custody Inside the cooler?
Was the Chain of Custody properly filled out? _ _

Were the sample containers in good condition? I
Containers supplied byASL?
Any sample with < lf2 holding time remaining? If so contact LPM
Was there Ice in the cooler? Enter temp. Q(, 1. C __(c

All VOCs free of air bubbles ?
VERIFICATION OF SAMPLE PRESERVATION

0~~ ISPOCRY
Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH

No pH <2 <2 pH <2 pH >1 2  <2 <2

.2
3
4
5

7

9
10
11
12
13
14

16
17
18
19
20
21
22
23'
24
25
26
27

LOGIN AND pH VERIFICATION4S PERFORIMED BY

IJ 4,4-_____ A_______ /5%._____________________________________

LI..

Rev I II5/2m3-ecpkds

t
O1000T.4 ,

-73-



VersionCo LabName
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHIMC

SDG
F1610
F1610
F1610
F1610
F1610
F1610
F1510
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610
F1610

FieilD NativelD QAQCTypuLRType
JJT JIIJTO 2 N
BS1S0516BS1S0516ESa
JJTO J11JTO N
SBl-O51 SB1-0516 LB
BS1S0509 BS1S0509BS
BS1S0509BS1$0509BS
Bs1S0509BS1S0509BS
BS2S0509 8S2SO509 BS
BS3S0509 BS3S0509 BS
JJTO
J1JTO
J1JTO
JIIJT0O
JJTO
SB1-0509
SB1-0509
S81-0509
S31-0509
s81-0509

JiIJT
J11JTO
JIJT0.
J1IJTO
JI1JTO
SB1-0509
SB1-0509
S81-0509
S81-0509
SB1-0509

N,
N
N -
N
N
LB
LB
LB
LB
LB

8S1S05248S1S05248S
JI1JTO J11JT0 N
SB1-0524 81-0524 LB
S1s0505BS1S0505BS
JJTO J1JT0 N
81-0505 S61-0505 LB
JTJTO J11JT0 N

Matrix LabSamph AnalysisMt Extraction SampleDa- SampleTIn ReceiveDa ExtractDat, Extractfm AnaIyslsD AnalyslsTh PercenlSo LabLotCtl$ CAS
SOIL F161001 ASTMD22NONE 4126/2008 15:00 41282006 4/27/2008 10:39 99.54 MOt
SOIL BS1S0516ASTM E77NONE 5/18/2006 10:38 100 TOC
SOIL F161001 ASTME77NONE 4/26/2006 15:00 4126/2006 5/16/2006 11:26 99.54 TOC
SOIL SB1-0516 ASTM E77NONE 5/16/2006 10:49 100 TOC
SOIL BS1S0509 E300.0A METHOD 5/9/2006 16:53 5/9/2006 16:53 100 581-0509 1688
SOIL BS1S0509 E300.OA METHOD 5/9/2006 16:53 5/9/2006 16:53 100 881-0509 1698
SOIL BS1S0509 E300.A METHOD 5/9/2006 16:53 5/9/2006 18:53 100 S81-0509 1480
SOIL BS2S0509 E300.OA METHOD 5/9/2006 17:12 5/9/2006 17:12 100 S1-0509 1479
SOIL BS3S0509 E300.OA METHOD 5/9/2006 17:32 5/9/2006 17:32 100 S81-0509 1479
SOIL F161001 E300.0A METHOD 4/25/2006 15:00 4/28/2006 5/9/2006 8:00 5/9/2006 20:55 99.54 S81-0509 1480
SOIL F161001 E300.OA METHOD 4/26/2006 15:00 4/28/2008 5/9/2006 8:00 5/9/2006 20:55 99.54 SB1-0509 1688
SOIL F161001 E300.OA METHOD 4/28/2006 15:00 4/26/2006 5/9/2006 8:00 5/9/2006 20:55 99.54 SBl-0509 1698
SOIL F161001 E300.OA METHOD 4/26/2006 15:00 4/28/2006 5/9/2006 8:00 5/9/2008 20:55 99.54 381-0509 1479
SOIL F161001 E300.OA METHOD 4/26/2006 15:00 4/26/2006 5/9/2006 8:00 5/9/2008 20:55 99.54 881-0509 1479
SOIL SB1-0509 E300.OA METHOD 5/9/2006 8:00 5/9/2006 18:01 100 SB1-0509 1688
SOIL SB1-0509 E300.OA METHOD 5/9/2008 8:00 519/2006 18:01 100 S1-0509 1698
SOIL SB1-0509 E300.0A METHOD 5/9/2006 8:00 5/9/2006 18:01 100 SB1-0509 1479
SOIL SB1-0509 E300.OA METHOD 5/9/2006 8:00 5/9/2006 18:01 100 S81-0509 1479
SOIL S1-0509 E300.OA METHOD 5/9/2006 8:00 5/9/2008 18:01 100 SB1-0509 1480
SOIL BSS10524 E350.3 METHOD 5/24/2006 9:55 5/24/2006 9:55 100 SB1-0524 7664
SOIL F161001 E350.3 METHOD 4/28/2006 15:00 4/26/2006 5/24/2006 10:37 5/24/2006 10:37 99.54 SB1-0524 7664
SOIL SB1-0524 E350.3 METHOD 5/24/2006 10:21 5/24/2008 10:21 100 SB1-0524 7664
SOIL BS1S0505 E351.4 METHOD 5/5/2006 11:29 5/5/2006 11:29 100 SB1-0505 7727
SOIL F161001 E351.4 METHOD 4/26/2006 15:00 4/28/2006 5/5/2006 11:50 5/5/2006 11:50 99.54 SB81-0505 7727
SOIL 881-0505 E351.4 METHOD 5)5/2006 11:29 5/5/2006 11:29 100 381-0505 7727
SOIL F161001 SW9045C METHOD 4/26/2008 15:00 4/28/2006 4/27/2008 11:05 4/27/2006 11:05 99.54 881-0427 pH

STURI

7-004
4-484
8-794
7-654
7-554
8-794
7-004
4-484
7-554
7-654
7-004
4-484
7-55-I
7-654
8-794
-41-7
-41-7
-41-7
-37-9
-37-9
-37-9

ParamID Anatyte
MOIST Moisture
TOC Total Orga
TOC Total Orga
TOC Total Orga
CL Chloride
F Fluoride
S04 Sulfate
NO2N Nitrite-N
NO3N Nitrate-N
S04 Sulfate
CL Chloride
F Fluoride
NO3N Nitrate-N
NO2N Nitrite-N
CL Chloride
F Fluoride
NO3N Nitrate-N
NO2N Nitrite-N
S04 Sulfate
NH3N Ammonia-l
NH3N Ammonia-I
NH3N Ammonia-I
KN Total Kleld
KN Total Kleld
KN Total KNeld
PH pH

Result
0.462
9450
3700
100
25.4
24.3
26.9
6.14
39.6
4.07

0.573
0.0819

1.05
0.27
0.5
0.5
0.5
0.5

0.09
20.7
3.59

2
1530

134
61.3
8.87



Expectedv Units
PERCENT

8840 MG/KG
MG/KG

0 MG/KG
25 MGlKG
25 MG/KG
25 MG/KG

5.65 MG/KG
36 MG/KG

MG/KG
MGlKG
MG/KG
MG/KG
MG/KG

0 MGlKG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG

20 MG/KG
MG/KG

0 MG/KG
1420 MG/KG

MG/KG
0 MG/KG

PH UNITS

Dilution MDL RL : LabOuSlifk Surrogate Comments ParValUnc Recovery LowerCont UpperConi

68
135

35
0.0607
0.0543
0.0806
0.049
0.0489
0.0773
0.0582
0.052
0.045
0.043

0.0607
0.0543
0.0469
0.0449
0.0806
0.534

1.19
0.534

54.5
53.3
27.3

0

0 0
194
387
100 U
0.5
0.5
0.5
0.5
0.5

0.479
0.479
0.479 B
0.479'
0.479 B

0.5 U
0.5 U
0.5 U
0.5 U
0.5 B

2
4.47 8

2 U
200
195 B
100 B

0

N
N
N
N
N
N
N
N

107 75 125

102 90
97.1 90
108 90
109 90
110 90

110
110
110
110
110

103 75 125

108 75 125

N

Basis ConcQual
D
D -
D
D U
D
D
D =
D =
D =
D =
D =
D J
D =
D J
D U
D U
D U
D U
D J
D =
D J
D U

D =
D J

o -

MDLAJusi RLAdjuste SampleDe LeachMett LeachDate LeachTime LeachLot
0

68
135

35
0.0607
0.0543
0.0806
0.0449
0.0469
0.078

0.0588
0.0525
0.0454
0.0434
0.0607
0.0543
0.0469
0.0449
0.0806
0.534

1.2
0.534

54.5
53.8
27.3

0

0 JIIJTO
194
387 JIlJTO
100
0.5
0.5
0.5
0.5
0.5

0.484 JlIJTO
0.484 JI1JTO
0.484 JlIJTO0
0.484 JI1JTO
0.484 JIIJTO

0.5
0.5
0.5
0.5
0.5

2
4.51 JIllJTO

2
200
197 J1IJTOM
100

0 J11JT O

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

AnalysisLo CalReflD
042706MC NONE
SB1-0518 10140551
SB1-0516 101405S1
SB1-0516 101405S1
05090603 300A-013006
05090603 300A-013006
05090603 30OA-013006
05090803 300A-01 3006
05090603 300A-013006
05090803 300A-013006
05090603 300A-013006
05090603 300A-013006
05090603 300A-013006
05090603 300A-013006
05090603 300A-0l3006
05090603 300A-013006
05090603 300A-013006
05090603 300A-013006
05090603 300A-013006
052406NH 052406NH3
052406NH 052406NH3
052406NH 052406NH3
050506KN 050506TKN
050506KN 050506TKN
050506KN 05050GTKN
042706PH NONE



34567

BIOASSAY REPORT
ACUTE SCREENING BIOASSAYS
Conducted May11 through 12,2006

Prepared for..

ELR CONSULTING, INC
WASHINGTON CLOSURB HANFORD

RICHLAND, WASHINGTON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

June 1, 2006.
Lab I.D. Nos. BN1584-01 thrm -05

SDG NumberBN1584

4) - -1-



CONTENTS

Page
Scion--

INTRODUCTION ... .............................................................. ................................................. 3

METHODS AND MATERIALS ............................................................................................ 3
TEST METHODS ..................................................................................................... 3
TEST ORGANISMS ................................................................................................ 3
CONTROL SOI .............................................................. n......................................... 3
HYDRATION W ATER................................................ . .......................................... 3
TEST CONCENTRATIONS ...................................................................................... 3
SAMPLE COLLECTION ................................................................................... 3
SAMPL CROSS-REFERENC4 TABL .............................................................. 4
SAMPLE PREPARATION ............................................. ....... . .................. 4
TEST IN IATION A................................................ ..................................................... 5
TEST TERMINATION ............................. ................................ ............................... 5
TEST ACCEPTABILiTY CRITERIA............................. ......................................... 5
MONITORING OF BIOASSAYS......................................................................... . 5
DATA ANALYSIS.................................................................................................... 5

RESULTS AND DISCUSSION.................................................................................... ...... 6
ACUTE RESULTS................................................................................................... . 6
REFERENCE IOXICANT TEST............................................................................ 7
CERTIFICATION STATEMENT................................................................... . 7

APPENDIX A. RAW DATA SHEETS
APPENDIX B. REFERENCE TOXICANT RAW DATA SHEETS
APPENDIX C. CHAIN OF CUSTODY

-2-



INTRODUCTION

CH2M HLL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided-by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from May 11 through 12,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM B 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M H1IUs in-house cultures and were age
synchronized as 4 day old organisms at test initiation.. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribid by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATIONWATER

The water used to hydrate the control and test soils was MIIli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from April 25, 2006, through May 2 2006. The samples
were stored in the dark at 4*C until test solutions were prepared and tested. Chain of Custody
for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
. Date Lxcation test SDG Lab SDG

JI1JX6 04/25/2006 300-49 BN1584-01 P1600
J11JT0 04/26/2006 100-1-48:2 BN1584-02 F1610
J11JV8 04/30/2006 100-D-49-2 BN1584-03 F1630
J11JY2 05101/2006 1607-D2:1 BN1584-04 F1636
J11JW4 05/02/2006 E1,1596-1 BN1584-05 P1645

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then'hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INrMTION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM B 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on May 11, 2006.

Table 2
Caenorhabditis elegans Results
Test Initiated on May 11,2006

Client ID Percent Percent
Survival Recovered

Control 93.3 93.3
J11JX6 90.0 90.0
illTo 96.7 96.7
J11JV8 96.7 96.7
J11JY2 90.0 90.0
J11JW4 100 100

The nematode results indicated no statistically significant reduction in survival in the JI IJX,
JiIJTO, 111JV8, J1lJY2, and JI1JW4 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20t1*C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in May with cupric chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC3 value and control chart limits am listed in the table below.

Table 4
Chronic Reference Toicant Tests (uWL)

Species (test) LC, Control Chart Limits
Caenorhabditis elegans (survival) 110 41 to 125

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data.
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as ve by the followin 'gnature:
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APPENDIX A.
RAW DATA SHEETS
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f IHILL TOXICITY TEST ORGANISMAND WATER QUAIUTYDATA

Client Washngtom Closure Hanford TstInitiation: Date er-1-0i TestTermination- Date -rn.-or,
Contact Techbician NXc4.-x <VImvh
Test SpeciesflD Caenorhabdils elegans / Nem t

Sample !nformation Test ID# ID# IDN ID#
Total Residual Aunis Hardess Alkainity Species Nem 013

Sayle D Field Collected Chlorine (mg/) NHrN mg/l as mg/ as Information Acute
Number ID Date Tun OrganismAgeat 4days

BN154-1 JJX6- - / - - - - Initio

BN1584-02 IlJTO - - / - - - - TestContainerSize 15mxnpetri

BN15843 JINS - - / - - - - Test Volume 2.33 g dry wt.

BNlS4.04 h- - - FEnding: Type none
BN158405 J111W4 tO-oI. - / - - - - Amount -

-cAratio Began none
Amount -

Dilution Water M lilQ Equiv.

Acclimation Period 4 days

TestLocation f 7

Organin Source 7n ta _ __

Size -mm -

/ - LoadingRate - -

Hardness Alkalinity Initial Coinments: Indicates the following action was taken, 0 lndicaes action not taken):
DilutdmWater Il mg/las mgla pH

CaC CaCO_

ML-Q equivalent Water NA 0 0 NA

Water Quality MetersUsed/IDE

Dissolved Oxygen # pH #3 Conductivity . .



CMHILL NEMATODE TOUCrY TEST SURVIVAL DATA

diedt f.L.C- uWA6eW -s
SamplDescrption
TestSpacies

Test Initiation:

Lab D# B
Coenorhabdifisi

BeinningDate -- fl-0v Time .s4w
Endin&DeO C-r2-o Tim 04s

Ens -T T2u tTtTerminatiom Tech: Tech: -'- 1 Tw4 mwAqTech Tech:

Start xarive totala
Chamber Count found foud
Number 0 24hr 24 hr

2 iol q
3 10 1 1

4 10 kC 10

5 to 9
6 10 10 l

7 10 L

9 10 to 110

10 10

11 10 .10 10

12 10 to o

13 10

14 10 Li
s 10 s

Commentb:

Start s1ve total
Oumbar Count ound foud
Number 0 24hr 24 hr

16 10 10 IV

17 10 Oo\
is 10 q 9
19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Commnft:
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CHMHL 'ODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client Washington Closure Hanford Tech. 0 Hrs lJ' 24Hn 'J Btpnning,Date S'-1-O o Time $iEV

SampleDescription see below Time GHuf lf pl 24Ms OITQO EndingDate S- -o. 30
Test Specie Caenorhabdi s elegans ID i#: Ne.h.1

Lab ID Soil PH Soil % Moisture Soil Temp ture(*C) Comants-
0 hr 1 24hr Ohr 0hr 24 hr

Lab Control 2-.1 O Each test chamberhas 2.33 g dry wt soil+0.93 ml Milli-Q water (40% ofdry wt.)

BN1584-01 co 2o.' Samples hydrtd 7 days prior testn iation.

BN154-02 1 zo. .
BN158443 B..21' 3 All testsoils were dried during sampling process.

BaN15844 167'22S

BN1584-0 7

chamber Chamber Chamber
LabID FieldD Replicate # LabiD Field tD Replicate # LabID FieldID Replicate #

LabControl ArificialSoil A 18 BNI584.04 JIIJY2 A 3
LabControl ArtificialSoil B 17 BN15444 iIiY2 B 5
LabControl ArtificialSoil C 2 BN1584-04 J11JY2 C 10
BN158441 jI3JX6 A S BN1584-0 JILJW4 A 7
BN1584-01 J11JX6 B 15 BN154405 JIIJW4 B 11
BN1584-01 JIJX6 C 16 BN158S4 JIJW4 C 13
BN1584-02 JIIJTO A 6
BN1584-02 JilIJTO B 12
BN1584-02 JIiJT0 C 14

UN1534.03 JAiiVi A I
'N1584-03 JiXiVI B 4

BN1584-03 JIIJV8 C 9



CETIS Test Summary
Reprt Date:
Test Unlu

Page 1 of I
15 May-0 3:46 PM

084.644-91 619N, 5,401c,

CETIS" v1.1.2revt

Nematode 24 hour Acute test CH,211Hin

Test No: 16-0847-8411 Test Type: Nemalode Survvl Dunto: 24h
Start Data: 11 May-6O9:55AM Protocol: ASTM E2172C1(2001) Spades CaNnorhtdiOaJ
Ending Date: 12 May06 09:30 AM DIo Water Scrce: Ins~owe Cullurs
Setup Date: 11 May-0609:55 AM Brine:
Comments: J111J)X

Sample No: 12-7590-7138 Code: 81584-01 Client:
Sample Date: 26 Apr-06 Material: Soll Prolect:
Receive Date: Source: Hafod
Sample Age: 15d gh Station:
Comments: J11)JX

ComparsonSummwy

Analysis ' EndoIM NOEL LOEL ChV PuSD Method
17-2624-8595 %Swrvval 100 >100 N/A 16.1% EqualVariancetTwo.Sample

% Survival Sunmmary
Cocc-% Control Type Reps Mean Minimum Maximun SE SD CV
0 Sdca Sand 3 0.93333 0.90000 1.00000 0.03333 0.05774 S.19%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%
% Survival Detal
Conc-% Control Type Rep I Rep 2 Rep 3
0 SilIca Sand 0.90000 1.00000 0.90000
100 0.90000 0.80000 1.00000

Analyst: -1A2-al-000-M9-101-1



CETIS Analysis Detail
Comparisons: Page of .
Report Dat 15 May06 3:46 PM
Analysis: 17-2248595/BN154O1oo

Nematod. 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Anlymed Version
% Sulvval Conadson 08-1644-9161 08-1644-9161 15May-OS3 PM CETISv1.12

Method Alt H Dat Trwnsfotrm ta NOE L .OEL Toxic Units ChV PMSD
Equal Varance tWo-Sample C>T Agar (Co'cied) 100 >100 1 N/A 16.41%

Group Comparisons
Control . vs Conc-% . Statistic Critical P-Value MSD DecIsfl(0.05)
Slicas$and 100 0A5707 2.13185 0.3357 0.2061 Na-SgifictEffect

ANOVA Table
source Surn of Squares Mean Square DF F Statistic P-Value Decison(O.05)
Between 0.0033558 0.003358 1 0.21 0.67134 Non.Sgnifinwt Effect.
Erv 0.0642523 0.016063 4
ToW 0.0676081 0.0194189 5

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declson(0.01)
Vadances Variance Ratio F 2.62880 199.00000 0.55115 Equal Vartances
Ditbbzuon Shapiro-WkW 0.94141 0.67061 Normal Dlsbtbuton

Data Summary Original Data Transfonred Data
Conc.% ControlType Count Mean Minimum Maximum SD Mean Minimum Maxbnm SD
0 Sca Sand 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1A1202 0.18256

Graphics

a

5

U 44
.U0 100 4 . a -as -A C. 7i L 1

canhO

CEnsm v1.1.2rovi Analyst. pxv&000.09-101-1



CETIS Test Summary Report Date:
Test Lina

Pageof 1
15 May6 3.47 PM

15-7080-8850t9N158402os

Asalyst App -4val:

Nematode 24 hour Acute tet CH2M Hil

Test No: 05-08045906 Test Type: Nematode Survival Duration: 24h
Start Date: 11 ay-06 09:5AM Protocol: ATUME2172-01 (2001) Species: Caenorhabditisdegans
Ending Dat.: 12Ihy-0609:30AM DOWater: Source: InMouseCule
SetupDat: 11 May-06 9:55AM Brine:

Sample No: 12-9143-8981 Code: 81584-02 Client
Sample Date: 28 Apr-06 Materiab: Sol Project:
Receive Date: Source: Hanford
Sample Age: 15d 9h Station: .

Comments: ,1IJTrO

Comparson Summary

Analysis Endpoint NOEL O.F.L ChV PMSD Method
08-227-6082 % Survival 100 >100 . NA 11.57% Equal Vaiance t To-Sampls

% Survival Summary
Cono-% ControlType Repe Mean Minimum Maximum SE SD CV
0 Sica Sand 3 0.93333 0.90000 1.00000 0.03333 0.05774 &19%
100 3 0.96887 0.90000 1.00000 0.03333 0.05774 5.97%

% Survival Detal

Cono-% ControlType RepI Rep2 Rep3
O SW(2 Snd 0.90000 1.00000 0.90000
100 1.00000 1.00000 0.00000

0D0-M9-101-1 CETISM vV.1.rMvi



CETIS Analysis Detail
Comparisons: Page I of I
Report Duit 15 May-08 3.47 PM
Analyss. 08-62M7808M2N158402ce

Nem atode 24 hour Acute test CH2M Hall

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Survival Comparison 15-7080-8858 15-7080-6856 15 May-06 347 PM CETISv1.1.2

Method Alt N Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EquMyariance I Two-Sample C'-T Mglr (Corecd) 100 >100 1 WA 11.57%-

Group Comparisons
Control vs Conc-% StatIstIc Critical P-Value MSD Dedsion(0.05)
Sica Sand 100 -0.7071 .13185 0.7407 0.16378 Non-Sjgnlfiant Effed

ANOVA Table
Source Sum of Squares Mean Square DF F StatIstic P-Value Decislon(O.05)
Betwewn 0.0044266 0.004427 1 0.50 0.51852 Non-SlgnificantElfect
Error 0.0354124 0.008853 4
Total 0.039839 0.0132797 5

ANOVAAssumptions
Attribute Test Statistic Critical P-Value Docislon(0.01)
Varilances Varance Ratio F 1.00000 199.00000 1.00000 EqualVariances
DisIbUBion Shapko-WiE W 0.91291 0.45579 Normal Distrtullon

Data Summary Original Data Transformed Data

Con-% ControlType Count Mean Mlnimuwj Maximum SO Man Minimum Maximum SD
0 sik Sand 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1A1202 0.09409
100 3 0.96667 0.90000 1.00000 0.05773 1.35769 1.24905 1.41202 0.09409

Graphics

- -t- ---------- - ---- --- --- - - - -

IL

ONI -I---------------------

CETISw v.1.2revi
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CETIS Test Summary
Report Date:
Test Unir

Page tOf I
15 Nay46 3:48 PM

07-3235-99709N158403ce

Analyst:- Appov-

Nematode 24 hour Acute test CH2M Hilt

Test No: 19-3031-944 Test Type: Nematde Sunival Duration: 24h
Start Date: 11 May- 09:55AM Pmtocoh. ASTME2T2-01 (2001) Spedaw Caeno habdiegseleans
EndingDate: 12May.O 9:30AM DI Water- Source: In-Houe is dre
Setup Dat.: 11 May-06 09Z5 AM Brine:

Sample No: 19-2406-4538 Code: B1584-03 Client
Sample Date: 01 May-06 Malarial: Sol Project:
Receive Data: Source: Hanford
Sample Age: 10d 9h Station:
Comments: JIIJV8

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
12-8116-1190 %Sunval- 100 >100 . MA 11.57% Equal Variace t Two-Sample

% Survival Summary
Conc-% Control1 pe Reps Mean Minimum Maxlmur SE SD CV,
0 SlIca Sand 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.986W7 0.90000 1.00000 0.03333 0.05774 5.97%

% Survival Detail
Cone-% Control Type Rep I Rep 2 Rep 3
0 Sifxca Sand 0.90000 1.00000 0.90000
100 0.90000 1.00000 1.00000

000-M92-10i11 CETI vI.1.2revl



CETIS Analysis Detail
- Comparisons: Page I O I

Report Date: 15 May-0 3:48PM
Analysis: 12-8116-1190/8N158403ce

Nematode 24 hour Acute teat CH2U HId

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Survival Companison 07-3235970 07-3235-9970 15MayO63:48PM CETISvI.12

Method Al H Dab Transform Zeta NOEL LDEL Toxic UnfS ChV PMSD

Equal Variance I Tv*.SaMpl C >T Angular (Cofacld) 1100 '100 1 WA 11.57% -

Group Comparisons

Control vs Cone-% Statlstic Critical P-fluke MSD Decison.05)
Slica Sand 100 .0.7071 2.13185 0.7407 0.18378 Non-SignficantEffed

ANOVATabl

Source Surn of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.0044265 0.004427 1 0.50 0.51852 Non-Silgniicant Effect
Error 0.0354124 0.008853 4-
Total 0.039839 0.0132797 5

ANOVA Assumptions

Attdbute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.00000 199.00000 1.tDOOc Equal Variances
Distribuion Shapo-WtW 0.91291 0.45579 Normal Distbuion

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maxmnum SD Mean Mhilnmn Maximum SD
0 Silia Sand 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1A1202 0.09409
100 3 0.96867 0.90000 1.00000 0.05773 1.35769 124905 1A1202 0.09409

Graphics

----- --------t --- 0.1c-a a.s -

ls.

IN -. -1. -Ls .e U A 1.5

Cac-%m Rankk

An0yst;- 2lS v Appv000.092-101-1 CETISM V1.1.2revi



CETIS Test Summary
Page 1 of I

Report Date: 15May-4 3:49 PM
Test Uric 12-4088-173/IN158404w

CEflSw v1.1.2revi -18-
AnSltt Appovt

Nematod. 24 hour Acute test CH2M Hl

Test No: 12-7939-0109 Test Type: Nenatode Survval Duration: 24h
Start Dat.: 11 May-06 09.55 AM Protocol: ASTME2172-01(2001) Species: Caenorhabdifts legans
Ending Data: 12 May-06 0930 AM Do Water Source: in-House Culture
Setup Date: 11May48 OM:5AM Brii:

Sample No: 10-0198-4048 Code: 91584-04 Claent:
Sample Datr: 02 May-06 Material: Sol Project
Receive Data: Source: Hanford
Sample Age: 9d 9h Station:
Comments: J11.Y2

Compailson u&mary
Analysis Endpoint NOEL LEL ChV P1SI) Method
18-0657-5610 %Survival 100 >100 . N/A 7.84% EqualVwhncet hc-Sample

% Survival Summary
Conc.% ControlaType Rop Mean Minimum Maximum SE So CV
0 Sica Sand 3 0.93333 0.90000 1.0.000 0.03333 0.05774 6.19%
100 3 0.90000 0.90000 0.90000 0.0000 0.00000 0.00%

% Survival Detail
Conic-% ControlType Repi Rep2- Rep3
0 SIlica Sand 0.90000 1.00000 0.90000
100 0.90000 0.90000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons: Page l of 
Report Date: 15 May-06 3:49 PM
Analysis: 18-0657-5610JN158404ae

Nematode 24 hour Acute test CH2M Hill

EndpoInt Analysis Type SampeLnk ControlUnk DatsAnalyzed Version
% Survival Comparison 12-3088-1739 12-3088-1739 15 May-06 3:49 PM CETSv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unks ChV P9SD
Equal Vadancel ThoSanple C2'T Angular (Coirectad) 100 100 1 N/A 7.84%.

GroupComparisons

Control vs Cone-% StatIsic Critical P-Value MSD Decsion(0.05)
SlicaSand 100 1 2.13185 0.1870 0.11581 Non-8)gnificantEffect

ANOVA Table

Source Suwi of Squares Mean Square DF F StatIstic P.Value Decision(0.05)
Between O.0044266 0.004427 1 1.00 0.37390 Non-SWgnuficantEffect
Erro 0.0177062 0.004427 4
Total 0.02213278 0.0088531 5

ANOVAAssunmptlons

Attrbute Test Statistic Critical PVmalue Decision(.01)
Variances Variance Ratio F 2991045000 199.00000 0.00000 Unequal Vadances
Distribubon Shapio.WIJkW 0.81374 0.07784 Nonm"Distribuion

Data Summary Original Data Transformed Date

Conc-% Control Type Court Mean Minimum Maximum SO Mean Minimum Maximum SO
0 SMa Sand 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.2490 1.A1202 0.09409
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 124905 0.00016

Graphics

Its mme
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CETIS Test Summary
Page 1 or I

Report Date: 15May46350 PM
Test Utnk: 20-2182-816BNI 5840500

CEnsm vtl..2evl
b -20-

MAlyst Apm&

Nmatoda 24 hour Acute test CH2M min

Test No: 10-4924-7385 Test Type: Nematode Survval Duration: 24h
StartDate: 11 May-809:5SAM Protocol: ASTME2172-01 (2001) Specie: Caenimbdixselegans
Ending Date: 12 May-08 09:30 AM DR Water Source: In-Houss Cufture
Setup Date: 11 May-0 09:55 AM Brine:

Sample No: 19.0894-7518 Code: 81584-05 Client:
Sample Date: 02 May-06 Material: Sol Project
Receive Datb: Snre: Hanford
Sample Age: Od . Station:
Comments: J11JW4

Comparison SUmmary

Analysis Endpoint NOEL LOEL ChV PMSD Method
0342794192 %Suvtval 100 >100 NIA 7.84% EqualVerftncetTwo-aample

% Survival Summary
Conc*% Control Type Reps Mean Minimum Maimum SE SD CV
o SIlica Sand 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

% Survival Detail
Conc-% Control Type Repi Rep 2 Rlep3
0 SUB Sand 0.90000 1.00000 0.90000
100 1.00000 1.00000 1.00000

ODO-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: I May-05 3:50PM
Analysis: 03-52794192J9N158405ce

Nematode 24 hour Acute t*t CH2M HIU

Endpoint Analysis Type Sample Uink Control Unk Date Analyzed Version
% Survival Comwison 20-2162-4516 20-2162-8516 15 May-06 3:50 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxdc Units ChV PUSD
Equal VariancetTwo-Sample C>T Angular(Conected) 100 >100 1 N/A 7.84%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M= Decision(0.05)
Slicasand 100 -2 2.13185 0.9419 0.11581 Non-SignticantEffect

ANOVA Table
Sourm Sum of Squares Mean Square DP F Statistic P-Valu DeCIsbon(0.05)
Between 0.0177002 0.017706 1 4.00 0.11612 Ncn-SlgiflcantEfect
Errr 0.017702 0.004427 4
Total 0.03541244 0.0221328 3

ANOVA Assumptions
Attribute Test Statistlo Critical P-Value Declson(0.01)
Variancs Modifed Levene 26667 21.19769 0.17781 Equal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distributlon

Data Summary Original Data Transformed Data
Con-% ControlType Count Mean Minimum Maximus SD Mean Minimun Maximum SO
0 Silica Sand 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1A1202 0.09409
100 . 3 1.00000 1.00000 1.00000 0.00000 1A1202 1A1202 1A1202 0.00029

Graphi-

C. .

GC.:

Jo. ii s

Sam . -- ---

LI

a o -LI -' . s CA L. 1' Ls
CaC.% a"Of

CETIS" v1.1.2revl
-21-

Approval;Analyst- -Zf000-092-10141
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C-MH/[rODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client OA/OC Tech. 0 Hs W\ 24 H HT Beginning Date r--i3- Ot Time..S5it .
Sample Description 'see below Time OHrs nfiqO 24 Hr 0;Z Eading Da Date . l- Z. Time 5A -
Test Spech Ceenorhabditis elegans ID#: Nemn1

Lab ID K-Medium pH % Moisture Teme re (*C) Comments:
Ohr1 24hr Ohr Ohr 24hr

LabControl NA *1 __. -

10 mg/L Cu SS. NA 1
50 mg/L Cu __- NA -

100 mg/L Cu ___ NA Z\.3 __. _

2s mg/L cu 5.o NA 'A.3 20-6

dtamber Chamber Chamber
Lab ID Field ID Replicate 0 Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A 9 250 mg/L Cu A 7
LabControl K-medium B 3 250 mg/LCu B I
Lab Control K-medium C is 250 nw/L Cu C 2
10mg/LCu A 13
10mg/LCu . I I
10 mg/L Cu C 14
50 mg/L Cu A 10
50 mg/L Cu B 12
50mgL Cu C 8

00 mg/L CU A 5
400 mg/L Cu B 6

100mg/LCu C 4



CETIS Test Summary
Report Date:
Test Unkc

Page I of I
19 May-08 11:18 AM

171G23S3IrceaOl4

Approval: -25-

(ematode 24 hor Acute test CH211 Hill

Test No: 10-8243-639 Test Type: Nesalode Survival Duration: 24h
Start Data: 18May-06090OAM Protoco: ASTM E2172-01 (2001) Species: CaenorabdiUs elegans
Ending Date: lOMay-NO9:20AM Dl Watir Source: In-House Culture
Setup Date: 18 May-06 09:00 AM Brine: '

Sample No: 15-1457-1183 Code: 1B048-05.. Client:

Sample Date: 16 May-08 Material: Copper Project:
Receive Date: Source: Reference TodCant

Sample Age: 57h StaIon:

Comments: in K medium

PoInt Estimate Summary

Analysis Endpoint - 6Effect Conc-mgL 95%LCL 95% UCL Method
04-0941-0734 % Survival 50 110.0226 51.11752 306.4394 Linear Regression

% Survival Summary

Cono-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Dution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
10 3 0.9667 0.90000 1.00000 0.03333 0.05774 5.97%
50 3 0.83333 0.70000 . 0.0000 0.06667 0.11547 13.88%
100 3 0.70000 0.80000 0.80000 0.05774 0.10000 1429%
250 3 0.0587 0.00000 020000 0.08087 0.11547 173.21

%SurvivalDetailI

Conc-mg/SL Control Type RepI Rep 2. Rep 3
0 Dilution Water 1.00000 1.00000 1.00000
10 J.00000 1.00000 0.90000
50 0.70000 0.90000 0.90000
100 0.80000 0.70000 0.80000
250 0.00000 0.00000 020000

Analyst: LeCETS v1.1.2reAi000-M9-101-1



CETIS Analysis Detail
Unear Regression:
Report Date:
Analysis:

Page 1 of 2
19 May-08 11:18 AM

04-9941.0734cea014

Analyst Z Approval: -2

Nrmatode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Unk -Coirol Link Date Analyzed Version
% Survival Linear Regression 17-1623-M381 17-16235361 19May-0611:18AM CETISy1.12

Unear Regression Options

Model Function Threshold Option Threshold Threshold Opt Reweighted Pooled Groups Hot Carr
Log-tornal [NEDRA+Blg(X)] Control Threehold 0 - YO Yea No Yes

Regression Summary
Iters Log Likelihood Mu Sigma G Ch-Sq Critical P-Value Decision(0.05)
5 - -48.13368 - 0.11105 038609 0.61289 38.80609 18.30704 0.00006 Significanttieerogenety

Point Estimates

%Effect Conc-mgfl 95% LCL 95% UCL
50 110.0226 51.11752 30.4394

Regression Parameters

Paramete Estimate Sid Error 95% LCL 95% UCL t Statistic P.Value Docision(0.05)
slope 2.50009? 0.9100504 0.5523779 4.617815 2.846 0.01737 Signiacent
intercept .0.2876353 1.846492 -4.401875 3.82605 -0.156 0.87931 Not SIgnikent

Residual MAnalysis
Attribute Method Statistic Critical P-Value - DecIsbnO.05)
Variances Modified Levewne 1.514035 4.06618 028357 Equal Variances
Distribuion Shapko-WgIkW 0.8021035 0.00990 Non-normal DOssbutlon

Data Summary Calculated Varate(AlM)

Conc-mglf ControlType Court Mean Minimum Maximum SE SD A B
0 Dluton Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
10 3 - 0.95807 0.90000 1.00000 0.01179 0.05773 29 30
50 3 0.83333 0.70000 0.90000 0.02357 0.11547 25 30
100 3 0.70000 0.0000 0.80000 0.02041 0.10000 21 30
250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30

Data Detal.

Cone-mgJL ConbrolType Rep I Rep2 Rep 3 Rep 4 Rep S Rep 6 Rep 7 Rep 8 Rep 9 ReplO
0 Diuon Water 1.00000 1.00000 1.00000
10 1.00000 1.00000 0.90000
50 0.70000 0.90000 0.90000
100 0.60000 0.70000 0.80000
250 0.00000 0.00000 020000

000-M9-101-1 CETIS V1.1.2rvi
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Flcocl-oi
Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS EQUEST RC-051-174 IFF I .f I

Collector ComUaMt Contact Telephone No. Project CoordInator
STANKOVICH. M. JOAN KSSNER 375-4688 KESSNER. JH Me Code 8L DataTurtarowd

1rolcDeslanatton S-linsLocation SAINo. Ak Qulity 0 45 Days
100 &300 Ann Compoet oftheRCRA Increenial So 300-49 RC-OSI y

Ice at No. FeidLoebockNo. COA Method of Slomnt
EL-159-I DESRAS620 GROUND1RANSPORT

Shipped To Of ite Pro ert? No. IM of LadinJAIr DII No.
CH2MHIL A060151 SEE OSPC

POSSIDLE SAMPLE RAZARDS(REMARJS
NONE -Nara N.

Special Handling and/or Storage TM C
ise page Slor original oterial so Corvalli for MIS preparation and No. otContani-er

oliqsiting. page I for radioanalylicolfactiorn so Ebedine, & page 2
for chematical alynaifractionts to Lionvile. volume l03 40003

S..m()k 50iPlm
Lo.M Toskey

SAMPLEANALYSIS A Z

Sample No. Mauix Sample Date SUmpleTime ', O,*
..... ....

IIJxS . SOIL i--.-_- -L n\---

CHAINOFPOSSESSION S _Sao__t Names SPEC ALMN TRUCTONS
B e Fr DsIW a le4yIS-rdln Dae/rnl 9.-. W MM8InO. s to bekdod.-TotalSr

la K. nn-6.--~ <M/ Er/ES/ (J?/f*// /be'nwb tadilea l igh kaa.aaasIawed w propery fOOU CC fa-
BytRempqwd Vrm Dawflbin icivDflwierd Is D*M/flOnS Coae Joss Kasner for lay quadom. b

D(AITIMnn RSc.y 2BACorrd- DO CpU2IrkTCy.d- 02;pdt askip%clinquishkd By/RanovedFlows Dawnsm- -Recaeid By/tatsdIn DuNtiq" by Igl" - 33a Armaa -350-% IC Aia -3M; Pwcs4d, oha

Rengihe~/Riosdton DawfelIs ,h ~/toei Daw/und
RMw.sbd Dy/2c..d Flrm Dadriu.B&WdI wa'lm

taoinisd By d prom Dade/The aee Bywlo Due/r-

LABORATORY Rou8ivedBy Taoe
SECTON

FINA SAMPLE DiposIlMeihad DiAposed By Due/T"a
DIWSITION

BKi-Ep-Cl (0812 2005)

0I



_________________________ I it(i
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051.138 JPp I or i

'ollector Comny Codnact Telphone No. Proket Coordinator
STANKOVICI.M. JOAN KESSNER 375-46f ESSNER.IH Price Code 8L DataTunaround

rojectDeganation Samotla Location SAFN*. Air ua 45Days
100 & 300 Am Component of the RCERA -Inaemend So 100-D-48:2 RC-j4

Ice CestNo. Fld LdabookNo. COA HaredMo8l'engt
EL.1596-1 BESRAS6520 GROUNDTRANSPORT

SlonedTo Offsite Propertv No. BE ofLadhWJAIrBllNo -
CH2MHILL .A060151 SEEOSPC

POSSIRE SAMPLE IIAZARDS/REMARKS

NONE .. naUm N-

Spccial Handling and/or Siorage Type of Container

LeJpage f*roriinMCtIoueIrialso CorwallisforMISprepcmtionand No.ofContainer(s) I
oliquotIg poge lIor wdianlyiulfrccta to bedrlise. A pe 2 - 40-1)
for rhemkot onalyiikolfrordiaw to Lion ille. Volume

shamama AM 1%
SAMPLE ANALYSIS t

Ta i-ar
astyuAXYM sign

Sample No. Mabix I SWWpkC DWe SaW1 5h *. - -- 7 -!, -, - -

J11 JTO SOIL ...3 cQ.f 1500 I-

CHAIN OF POSSESSION Sign/Print Names SPECIAL JNSTRUCITONS Matrix
o Dor4C IL 3a Dyas" a rmn g-at * Thmka mi haunc Ind OL nmayusw tIchad IhSE4O--Te ,.

-/ mh.ests indica daoldisa IOe .oaytis" wedpso epery t COCbn, .
; sS O 11 - Daewrisw j. DsjwTcme Croact joixesgLaUfo y qnuid. sWSWP

(IW P.k.iks.vyikve-DIf..doinw. C.o.Rpa c D-f0 y.. (iSolift - ***

otRiesbdSyRcawmdFm D41orr" RfctivedBy/RmdcIn DFC", Owe 3 'cy -. O.

'ctip"sfd By/Reaod Room Dwic/rnior DBacT6h

aclirquihed11y/Rcnv"wg Dateirwo RcidByrSlord In DaucfTrn

LABORATORY Rc'd By dal.

SECTION
FINALSAMPLE dUponalmbd-d Dlpo.usdy amn
DtSPOSmON

lE-011 (00/29/2005)



Washington aosure Hanford CHAIN OPCUSTODY/SAMPLE ANALYSIS REQUEST RC-051-156 Ns I o' I

ce Compan Contact Telehone No. ProJeclCoordinator
STANKOVICH. M. JOAN KESSNER 315-4688 KESSNER JH Price Code 8L Data Turnuroud

rokedDestanation Samolia Lcation SAJNo. ArQUt ( 45 Days
100 & 300 Area Componernt of the RCBRA . Incremental So 100-049-2 RC451

Ice Chest No. FIPld LoabookNo. COA MethodofShioment
EL1596-1 BESRAS6S20 GROUND TRANSPORT

Shined To Offste Progty No. BilloLadina/Akr llNo.
C2MHILL A060151 SEEOSPC

POSSIBLE SAMPLE HAZARDSIREMARS
NONE .Prw ation t

Sped Handling and/or Storage T--o-Co-ta-ner ---

Use page iforodghai marial to Cornal isfor MIS preparatim mnd No. of Contaher(s) i
aliquoring. Paso I for rdiomanlydcatfrAcsions to Ebedins, A paes 2 l ""~

for chendcal awlytilfraions to LionvilU. Volume

hea. N 6a0) .i

SAMPLE ANALYSIS so s

Sample No. Mauix* SampleDate SampMTmae --

-liv SOIL__ ___ _ 1 4 7 -& ~ Qt I

-T,-f ~ -L (0 &.&. C94ffl 141U OIt - -Thwms 66rhamiar a" issawonealysias mseopopdy toranCOCtn far
Rteloqli By/Removed FrbI DuwJZiMiG DwAetm Comw Jose Kessacr for say qw-a AI

Ralmiaiheb" yAervFomens Daler=i -Roaived Surred is N-&MOe" yKwo abl. 35". Ammar"i - .IC Asin -300 percnt Safid,

Reliuisi-ad Byllemorred From Dawflim; acc@svd yamrdl -o

stelailithid Byt~emovcd frow Dure/" . D&IOdaTOMtdi

Rgbqishd SYMiAmoned Raow Dartnime, recolsd By/stirmd 10 Dawafr"m

LABORATORY Raceied by . -rim

SECTION
F~kSAMLE vm eowDiso BY

DISTMON

JHI-1Ej.011 (I22005)

I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-180 INb I o' I
lector Conmay Contact Telehone No. Pralect Coordinator -
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH PricaCode SL Data'Trnaround

jectDeslnalion Samriialacation SAFN. Air Qggly 0 45 Days
100 & 300 Arca Conponent oftbe RCBRA- Sncrcmeatul So 1607-D2:1 RC.051

Ice Chet No. field Lotbook No. COAt Medod of Shlment
EIL1596-1 8ESRAS6520 OROUNDTRANSPORT

Shooed To Ofite Prover, No. BDl lCLadIcr/AIr BENo.
CH2MH.L AC60CI lo__ SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Pre aton

TypeofContainer IP vi
Special Handling and/or Storage .----------.- -

Usc pagpiior oaijindl material to CopallsforMiSpreparaotlo and No. of Cualner(s) I
aciquoing& part Ifor dioonoaydcalfwacvIons to Eberlint, & page 2
for chentcai enalyIcafrecdvns to Lionriflle. Volume

sca..(5b sP
-mi Thkhky

SAMPLEANALYSIS ' a K"

ASnJU171

Sample No. Maria Sample Date Sampleo1me 4t-
J1IJY2 SOIL c....( --

CHAIN OF POSSESSION 8_gn/PritNames SPECIALINSThUCIONS Mata

-/..-bis ach hrdlcate 5aLt Us a afo-a.Is vided to prparly w OaCkC suae no..
B yitcmowd Roo Damte y/tIndb Daw/mlo Codeid Loan Knise borany qaim

Alsoid BymmVR d Fmom Dawn,,m Rcived yawcard in ae/n
-1).

IttUked Byarumd Fom DATas Receied Bbyd u D- -1Awta-I;ICAir- OA

Uo

Rf~may~wc~a afla Rcie yasi alft % O

R&qw* *Ww~F~ DWdra Thu/flow

LABORATORY NReN"hed BY TI De/rTie

SECTON

FINAL SAMPLE Dspoal Method- D4sdBy Duha

D SITION

BHQ-0 I (08212006)



- /_ 1 'q5 .
Washlngton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-162 Pu i I

Cllector Comanv Contact Tdeeone No. ProtectCoordinator
STANKOVICH. Mt JOAN IESSNER 37S-468 KESSNE.m rieCode 8L DataTu ysrand

ProlectDeslanation Semolia Location SAF No. 4ir DaystY100 & 300 Area Component of the RCBRA - Incrmental So 116-F-l RCSIQ4

Ie Chest No. Field Lulbook No. COA Method otSbn.ment
EL-1596-1 BESRAS6520 GROUNDTRANSPORT

ShionedTo Ofts Proaerty No. BW .1 Lading/AI rIINo.
CH2MHILL A060151 SEE OSPC

POSSIBLE SAMWLE HAZARDS/REMARKS
NONE Prwron

Type of Container O /
SpCCWTIDdmin g nd/Or Stoirag -.-. --I

Use page Afor or4Igal#WloferIa to Cgivallis fot AUS preporalion and No. d Contin"s
oliqsowian page ifor rodioanolyticalfracfons to Ebeline. A pau- 21000g--- -- -
for choal al ulytkialfradions to lonvWe. Volune

setaubtk S1den
3p1S Tftyr

SAMPLEANALYSIS .se bLI

SampleNo, Mauia* SampleDate SAMPIZTUM g r. s -

JlIJW4 SOIL 52 -06, nC --

CHAIN OF POSSESSION SPEC I AL uI CTCIONS Mau

in In Ds11~J~ ~ ~s i. nDm.r. sz Th ndi*am da. . u laid set. alywas o b ickdcd with $qehIa.9.JO-ToaI~ -

a 7 . 7/4 h vw Of2 4//fl/ I~mutt hiiatt hiaS anaalpia .ed topepmdy Com.t CCcei -

hA flplnsowed DaJ~n Coca Joan law ft m ft dim.

Reauihd~~moe~rs DV1 rm Recei-id asedwa DalaT=l

41% -- a~ eI Pt Sin pytS-.) D4= mai, Coam -f2216 TIC- 9W. P "DM 0c10.l
Dawnls Rmin sym" t Dm~iT"Nitop by Kw"i i- 351.% Au .S%3; IC Anom - 300A tm= SO& hke

Resm"WUPT~moammAi

R a knq ss ts d U ytR cM cn d n o ns ~ o m is~ D eten t s w lk o

LABORATORY RcStivedfily ra" -

SECTION

FINALSAMPLE DiapoelMetod
DSITON

Dbi-dE-O11 (C8/29J2005)

- I


